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BRUNSWICK Ys HONEYCOMB HEADQUARTERS! 


Leading producers of military air- 
craft regard Brunswick as the prime 
supplier of compound contoured 
honeycomb components. Here, in 
ultra-modem facilities, every phase 
of production is held weU within 
the specified tolerance limits by 
research teams and personnel 
that are both able and experienced. 


Availability of four huge autoclaves 
demonstrates the capability of 
Brunswick to cure assemblies re- 
quiring constant temperatures up 
to 500’ Fahrenheit, pressures up to 
150 PSI, and vacuum to 28 inches 
of mercury. These are typical of the 
topflight facilities that always 
give you the best at Brunswick, 


Whatever your problem in metal 
honeycomb, conventional metal, 
work or in reinforced plastics, 
Brunswick can do the complete job 
. . . from design right through fab- 
rication and testing. Write today 
to; The Brunswick-Balke-Collender 
Company, Aircraft Division, 623 S. 
Wabash Avenue, Chicago 5, Illinois. 


BRUNSWICK 

MAKES YOUR IDEAS WORK 
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CONVAIR B-58 


7H£ SOUND ANSWERS COME FROM 

AVIATION PRODUCTS 


Ang«t«i 54, ColHomki 

TO ADVANCE TOUR PROTECT'S COMPIETION 
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DELIVERED ON TIME ! 





PRESSURE, FLOW, TEMPERATURE AND ACTUATION PROBLEMS are among the many 
solved by Com -Air's ultra-precise accessories for hydraulic, pneumatic and tuei appii- 
cations. An experienced and integrated division of A-S-R Products Corporation— one of 
America’s foremost super-precision metalworkers— we are uniquely equipped to serve you. 
Our engineering staff combines years of specialized experience with channeled imagination— 
our skilled production team matches ultra-precise manufacturing techniques with super- 
rigid testing and inspection procedures. Call on us for research, design, and/or manu- 
facturing— or for a problem-solving component we already produce. 
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. Because menasco uses advanced 

METHODS IN THE 


n bombs, rockets, missiles, macbioe guns aod other 


MANUFACTURE OF BANTAM LANDING GEAR 

Douglas A4D-2 Skyhawk, smallest and lightest jet combat 
plane operates from all sizes of Navy carriers and short land* 
log fields. Nicknamed the "Mighty Midget" this powerful 
bantam attack plane is the latest in design simplificatiork and 
efficient functional performance, Capabilities include carry- 


Menasco was chosen to fabricate the compact, lightweight, 
rugged landing gear required to meet the highest mechanical 
specifications. Compatible with the design pattern, Menasco 
used the most economical, yet most effective and practical 
fabrication techniques to provide low cost high volume. This 
is typical of the imaginative thinking which applies to 
Menasco’s production planning. 



first in development, quality, delivery and service 

menasco manufacturing company 

BURBANK, CALIFORNIA • FORT WORTH, TEXAS 

SPECIALtSTS IN AIRCRAFT LANDING GEAR 
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NEW HALUMORE DC AMi'LiEiER The Combination of low drift and noise with high stability and broad bandwidth constitutes 
an instrument very nearly ideal for applications requiring the amplification of DC signals. The Hallamore Model 0142 affords 
DCgainaccuracyofl%orbetterandDCgainstabilityof.05rr. witha driftofless than ± 2 microvolts , referred to input 
with lOc^ regulated line. Applications include telemetering, data handling and process control. The unit is also employed as 
an oscilloscope pre-amplifier, galvanometer driver, or error amplifier. Model 0142 is immediately available as a plug-in unit or 
as an element in a module of eight amplifiers with eight Model 0143 power supplies or one Model 0144 regulated power supply. 
For general laboratory use. the amplifier has been combined with a Hallamore power supply in a convenient, portable cabinet, 
Model 0146- Write or phone for PUB 543, full description of Model 0142 DC Amplifier. Address; 8352 Brookhurst Avenue. 
Anaheim. California. 


HALLAMORE ELECTRONICS COMPANY 


a dieisim of the SIEGLER CORPORATION 



Another ARC Flight Proved Product 


The Type 210 360 Channel VHP 
Transceiver. Now available— a high powered 
VHF Transceiver that permits two-way communication 
on ALL frequencies likely to be used for many years . . . 
choice of any required frequency for any part of the 
country, whether you fly under VFR or IFR conditions. 
Here is extra safety insurance for you and others on 
today’s more crowded airways, 

THE SYSTEM: 

• Frequency range: 118.00 to 135.05 me 

• 360 channels, spaced 50 kc 

0 Weight of ontiro syitom; 22 pounds, compact 

o Operation; single channel simplex or double 
channel simplex by pilot selection 

TBAN8MITTER: 

• Power output: 15 watts, high level amplitude 
modulation 


• SCS/DCS:TransmIHer canoperaio 6 me higher 
than recelvor In DCS position end on same fre- 
quency in SCS control position 

RECEIVER: 

o Sensitivity 2 microvolts at 10 db 

a Imago rejection; over 70 db; all other spurious 
rejections over 80 db 

• Automatic noise limiter 

Backed by 29 years of leadership in airborne electronic 
equipment exclusively, and over 18 months of labora- 
tory and flight testing, the Type 210 assures you of 
ARC'S well known exacting standards of engineering 
and quality manufacture. 

Ask your If safer or write usfor ifescrip tfvs brochure. 


^ircraft f^adlo (Corporation 


Eqvipirani Since 1919 

BOONTON, NEW JERSEY 


OeHiiroege Signal Ceei 
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for eompfeto lafotmation thttk Iha ifrnu Ik Iow in which you are Interested and moil fhit advertisement 
to I/s. Compefonr Sates tngineers are ovoitable to discuss your particular requiremoats-tn detail. 




Margin for Error ... Nonef 


^ ou iiwiag into your iinsl approach. At precisely the ri|;ht instant the Lanrling 
Signal OfliecT flags you to cut your powei — and you're aboard! ir Such skill and 
precision is indicative of that which is required today in ece/^' pliuse of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in miltionlhs of an inch. That's why the leading 
jet turbine manutacturers specify Bower aircraft hearings first, Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 

jet aircraft — u'f/h a minimum of luhricution. dr \i'hatever yon produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 
journal roller bearings for every held of transportation and industry. 

BOWER ROLLER BEARING DIVI$ION 
FECERAL-MOCUL-BOWER SEARINGS, INC. > DETROIT 14. MICHIGAN 



BOWER 


ROLLER BEARINGS 
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The key word in choosing 
a manufacturer to produce 
your aircraft controls... 

capacity 

...is General Controls’ 


CAPACITY at General Controls covers a 
multitude of your important needs: Capacity 
to create new ideas in controls, working 
hand-in-hand with your engineers . . . capacity 
to produce quality controls to your ri^d 
requirements and make on-time deiiveries . . . 
capacity to push immediately into full-scale 
production in any emergency. . . capacity of 6 
different plants located strategically through- 
out the 13. S. . . . capacity to understand your 
problems based on our work for most of the 
aircraft manufacturers in the U- S. 



When aircraft controls are your problem, 
you’ll be way ahead by talking to the 
men from General 'Controls. Forty-two 
branch offices tc 




r-nr-Bb- 


GENERAL CONTROLS 
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AIRBORNE now offers you the advantages 
of modular design in rotary actuators, too 





You can Jenenci on HyA¥T 
iet engine bearings • . . 



EXCEEDING 

SPECIFICATIONS 


THE LOCKHEED ELECTRA IS POWERED BY 

ALLISON 501-D-13 PROP>JET 
ENGINES 

WITH HYATT HY-ROLL BEARINGS 
IN THE POWER SECTION AND 
REDuaiON GEAR 


CalllDe on Kvatt to build your jet engine bearings assures 
vou of the ultimate in bearing precision. 

An<l HYATT’S uncompromising quality controls 
guarantee this precision throughout the entire production 
schedule. HYATT’S uniform accuracy prevents vibration- 
assures longer, sraoothirr operation in every single 
application. Every bearing we deliver will measure up — 
not merely to your minimum specifications, 
but to your highest expectations! 

Request Catalog .A-50 for size ranges and load ratings of 
standard HY.\TT Aircraft Bearings. 

For expert engineering ami prorluction help in solving 
^('ial bearing j^roblems, contact Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 



^ contribution to aviation progreas 


BCA/ttMCS 

FOR AIRCRAFT INDUSTRY 



NEW 

AEROPRODUCTS 

TURBO- 

PROPELLER 


Its lugged and durable construction already 
proved in thousands of flight hours, the 
Aeroproducts 606 Turbo-Propeller is now dem- 
onstrating in the Lockheed Electra why it is the 
first choice of ten airlines which have ordered 
this new prop-jet airliner. 

Since its first flight — made 56 days ahead of 
schedule— the Electra has been underway on a 
flight-test program preliminary to the start of 
rigid CAA qualification tests. In its instant 
response to the power of the Allison 501 engine; 
its ability to provide maximum thrust for fast 
take-oil after short ground runs and its blade 
efficiency for smooth economical cruise — the 
Aeroproducts 606 Turbo-Propeller is showing 
why Che propeller plus jet is the ideal power plant 


for medium- to short-range jet-age aircraft. 

All Aeroproducts Turbo-Propellers incorporate 
such advanced design features as hollow steel 
forged blades-hydraulic pitch changing mecha- 
nism — hydro-mechanical governing system and 
integral oil supply. And, every Aeroproducts 
Turbo-Propeller is a completely self-contained 
operating unit, 

Aeroproducts— with a background of millions of 
propeller flight hours— has more turbo-propeller 
experience than all other American manufac- 
turers combined. Find out how America’s lead- 
ing designer and producer of turbo-propellers 
can help add a new high in performance and 
dependability to your power-plant designs. 


helps power the new 
Lockheed Electro into 
the air 56 days 
ahead of schedule 




^"Aeroproducts 

AIIISON DIVISION Of 0£N£«ZI MOtOIIS • DAYTON, OHIO 
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SYNCHRONOUS 

s 

COAXIAL CABLE SPLICER 

o 

PLUS-IN COIL BOBBIN 

TERMINAL ADAPTER 

101 

CONNECTOR PLUS 

# 

THERMOSTAT HOUSING 

1 ^ • 

TERMINAL COIL SUPPORT 

AIRCRAFT BRAKE 
SHOE HEAT SARRIER 

o 

TERMINAL CAP 

TERMINAL STRIPS 

o 

RADAR WINDOW 

# 

ELEHRONIC TUBE SOCKET 

TRANSPORMER RATIO SELECTOR 

o 

LINE SHAFT HEAT BARRIER 

WAVE GUIDE INSULATOR 

# 

ENGINE AFTERBURNER 


Thermal or Electrical Insulation at 800 F . . . with 


DOW CORNING SILICONE MOLDING COMPOONDS 


Parts made from Dow Corning silicone 
molding compounds are light, strong, and 
heat-resistant. They have excellent dielec- 
tric properties and low heat conductivity . . . 
will reduce transferred temperatures from 
1500 F to lower than 500 F in less than 
one inch of wall thickness. Dow Corning 
silicone molding compounds withstand con- 
tinuous operation at 600 F and even short 
exposure to 1500 F. They are readily molded 
on conventional equipment. 




Send for new brochure, 
Address Dept. 092b. 


Dow Coming corporation 

MIDLAND. MICHIGAN 
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Industry Girds for Tough Contract Talks 26 

► Sikorsky strike vote may portend rugged negotiotion sessions; 
labor, management oppeor to be in no mood for compromise. 
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► Low operating cost is being stressed by Russians c 
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WEATHER-WISE 


These weather items prepared in consultation with tl 


d States Weather Bui 



AIR ]\1ASSES 


Diagram above shows ihe major air 
masses moving itrco che United Stares. 
Broadly speaking, they fall into two 
categories: Polar and Tropical- Each has 
certain weather characteristics associated 

Polar Air Masses generally move over 

unstable, so their weather is characteristi- 
cally showery- Depending on amount of 


moisture encountered, they form cumulus- 
type clouds, tain or snow showers and 
often bumpy air at low levels- 
Tropical Air Masses moving from 
warm source regions ate cooled from 
below and become stabilized- Stratified 
clouds like Stratus or Fog are formed- 
When this moist air meets colder Polar 
Air, it will ride up over cold front, pro- 
ducing showers and thuoderstorms- 




FORECA8T: 

Top-Flight Performance 
with Mobilgas Aircraft 
and Mobiloil Aero 

Advances in che science of weather 
forecasting have rnade it possible 

cure changes, humidity and ait mass 
effects chat will be encountered in 

fuels and lubricants with built-in 

top-flight performance under the 
most rlgotous conditions. Fly 
safely! Fly with Mobil! 


You’re Miles Ahead With Mol 


SOCONY MOBIL OIL COMPANY, INC., and Affha 
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EDITORIAL 


Technical Rivalry Is Healthy 


Every time the American people come to grips with 
the genuine problem of rcorganiaing out national mili- 
tary effort to cope with modem technical and jrolitical 
requirements, there is a great hue and cry over the 
deleterious effects of inter-service rivalry. We arc now 
in the midst of a vital debate in Congress, the public 
prints and the executive branch of the government over 
just what action is needed to effectively modernize our 
defense structure. The issue of inter-service rivalry is 
one of the major hinges around which this debate re- 
volves. And it needs some clarification if much light 
is to be generated from the intense heat of this debate. 

There are really two types of inter-service rivalry, and 
it is important to distinguish between tlieni in evaluat- 
ing anv proposals for defense reorganization. One is 
the struggle between the leaders of the .Army. Navy 
and Air Force for positions of power and top command 
in relation to their senice rivals and the drive to obtain 
and retain for their particular sen’ice the choice military 
roles regardless of the major changes wrought by tech- 
nologv and international politics- It is this type of 
inter-service rivalry that docs the tea! harm. It is need- 
lessly expensive because it virtually equips all three 
services to fight all phases of any future wars by them- 

Prevents Effective Defense 

It prevents the country from gaining a really effec- 
tive defense for the money invested because the top- 
level militarv horse-trading allows each of the serv- 
ices to retain many of their unnecessary functions and 
prerogatives in return for similar concessions to the 
rivals. And it prevents • the organization of a really 
effective national strategic doctrine and top-level com- 
niand function. This type of intcr-servicc rivalry should 
be subjected to the closest scrutiny and get major atten- 
tion in the reorganization effort. 

llic second tvpc of inter-service rivalry, often lumped 
with the first in a single package, is competition on the 
technical level in developing new weapon systems and 
new weapon concepts. Tliis rivalry is an extremely 
healthy aspect of our current militarv picture and should 
be treated vetv gingcrlv. particular!)' in anv effort to 
centralize and place all technical development under a 
single dccisioir-making group or individual. Botli indus- 
trial and military technical history are full of examples 
where strong research and development rivalry has pro- 
duced payoffs that would otherwise never have materi- 
alized. Also this technical rivalry has often prevented 
the militarv from falling into tlic vacuum created by 
a bad teclinical decision by one service because there 
was a successful alternative developed by another. The 
history of failure to keep pace with technical progress 
in both industry and nrilitary is characterized by policy 
decisions for centralization and elimination of competi- 
tive developments. Even today in the Soviet Union, 
certainly one of the most centralized political organi- 
zations in history, there is a deteraiined effort to main- 
tain lively technical competition, with great rewards for 


successful development and corresponding penalties for 

The most recent example of where healthy technical 
rivalry paid off in achievement is, of course, the success 
of the Army's Explorer satellite in contrast to the tech- 
nical problems still besetting the N’aw’s A’anguard 
project. 'I'he decision to bar the Army from this tech- 
nical competition several years ago was just as basicalK 
unsound as the current decision to develop onh a single 
anti-missile defense system. The technical rivalry be- 
tween the Army and USAF in developing an interme- 
diate range ballistic missile again stinnilated faster 
progress toward operationally useful results than if a 
single service had been able to dawdle along on its 
project, secure in the knowledge that it had uo com- 
petition closer than the Soviet Union. 

Propulsion Examples 

Tlie propulsion field has been studded with examples 
where intcr-serviec rivalry saved the country from major 
military disasters. In the era just before World AVar II. 
the Araiy Air Corps became fascinated with the stream- 
lining possibility offered by liquid cooled engines and 
made a policy decision to abandon all air-cooled engine 
development. The Navy took a different view and 
pushed the air-cooled engine strongly so that when the 
crisis of World War II arrived the Army would have 
been in real trouble without the Navy-sponsored air- 
cooled engines to power so many of its fighters and 
bombers. Similarly, in post-war propulsion history the 
Air Force has taken a consistentiv' dim development 
view of the turboprop while the Navy has been equally 
consistent in its .support of this type povverplant as an 
admirable ‘‘vvorkhorsc of the jet age." Tlie fact that 
both Air Force and commercial transports are flying on 
extremely useful turboprop engines today is a concrete 
result of the Navy's technical policy and a dividend of 
inter-service technical rivalry. 

One Danger 

The only genuine danger resulting from inter-service 
teclinical rivalrv' is that patently unpromising devcio|>- 
ments tend to be pushed long past the point when any 
promise of payoff in useful weapons lias passed, merely 
for the purposes of militarv politics. Also, if this techni- 
cal rivalry is continued past the development phase into 
production of two essentially duplicating weapon sys- 
tems. such as the IRBM’s Thor and Jupiter, it be- 
comes a luxury the taxpayer can neither afford nor 
really needs. 

In the great debate on defense reorganization let's be 
careful to distinguish between political and technical 
inter-service rivaltv' and avoid measures that would 
eliminate or stifle the strongest type of competition on 
the teclinical development level. Without healthy tech- 
nical competition between both industry and the inili- 
tarv services, we cannot make progress at the rate re- 
quired to stay ahead of our international competitors. 

—Robert Hotz 
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During . World War IL Eastern Industries pio- 
neered cooling systems (or aircraft electronic 
systems. Now, thousands o( installations later, 
and as the leader in this cdiaUenging held. 
Eastern is still pieneering. 

Experience has been a springboard to new de- 
velopments . . . compactness. simpliEcotion. re- 
frigeration cycles. R^orcb and development 
continue to j^ay their vitol parts in perfecting 
systems to overcome the new problems as ex- 
panded oircraft performance produces fantastic 
rises in temperatures. 

If you hove a challenging problem, come to the 
leader in the field for complete and creative 



ELECTRONIC TUBE COOLING UNITS 

Custom-made units, with or without refrigeration 
cycles, provide a method of mointaiDing safe 
operating temperature limits in electronic equip- 
ment. Standard sub-assemblies and components 
normally ore used (o create a custom-made de- 
sign to fit your exact needs. Costs are minimized 
for these completely self-contained units by com- 
bining heat exchangers, fans or blowers, liquid 
pumps, reservoirs, flow switch, thermostat and 
other common components. 

Write for Eastern AVIONICS BUU£TIN 340 

HE THERMAL FRONTIER 


INDUSTRIES, INC. 

10Q Skiff St., Hamden 14, Conn. 


WHO'S WHERE 


lu the Front Office 

Carter L. Burgess, president of American 
Machine & Foundry fco. 

George C. Martin, vice president-general 
manager of the Seattle Dhision. Boeing Air- 
plane Co. 

Col. Frank M. Fazio. USAF, command- 
ing ofRcei of Air Research and Deselop- 
ment Command's liaison Oigani/ation, 
Andress AFB, Md. 

A. 8. Teasdalc. director of ads-anced tech- 
nology, Temeo ,\itcTaft Corp. 

Richard D. Eccics, vice-president and gen- 
eral manager of Stockton Helicopters, lias 
been elected president of the Helicopter 
A.ssii. of America. 

George W, Brooks, vice president and 
general inanaget, Creer Hydraulics Engineer- 
ing. Inc.. North Hollvuood, Calif., subsidi- 
ary of Cieer Hydraulics Inc., lamaica, N. Y. 

lames L. Dooley, vice president-advance 
development, McCulloch Motors Corp.. 
Los .\ngcles, Calif. 

J. A. Motley, president of -Avro .Aircraft 
Services Ltd., subsidiary in Europe of .Avro 
Aircraft Ltd. 


Honors and Electiontt 

William P. Lear, Sr., has been elected 


,e Cot 


,f Pacific A 


)rp. 


e LePage. t 


iitlcal engi- 

eleetcd president of the Franklin institute. 
Philadelphia, Pa. 

Republic Aviation Corp. has been awarded 


a Certificate i 


Iitlcal Socict 




ety. Boston, Mass.. 
I, director of met 
ncs in Denver. Co 


National Rank of Detroit, a director. Aero 
quip Corp., Jackson. Mich- 

,V H. Hobelmann, assistant vice presi- 
dent of the Aviation Division of Waller 
Ridde & Company, Inc., Iras been anarded 
a Certificate of .Apptcciatioir by the So- 
ciety of .Automotive Engineers for his work 
in establishing standard for portable fire 


Changes 

Dr. Everett T. Welmeis, assistant to the 
president of Sell .Aircraft Corp. for long- 
tangc planning. 

N. M. Graham, manager of commercial 
sales at the Colnnibiis Division of North 
American Aviation. Inc. 

J. M. Duarte, assistant to the agency and 
interline sales manager of Biaiiiff AIrrvays. 

(Coiitinu«l on p. 1 11 ) 


INDUSTRY OBSERVER 

► Convaii is proposing a Macli 6 ramjet weapon system tliat would weigh 
12,000 lb., be e.itricd approximately 1,000 mi. toward a target by tlie B-58, 
be released to travel up to 5,000 mi, to target. Aircraft could then 
return 4,000 mi. to its home base. It would catty approximately 1,000 lb. 
pavloiid. fl\' abose 100,000 ft. Comair Fort Worth Disision originated tire 


► North American WS-llOA chemical bomber is scheduled to fly for the 
first time in 1962, become operational in 1965. Flight test program will be 
highly accelerated to meet tire operational target date, ludicatioir of 
importance Air Force lias placed on WS-llOA project is that competition 
decision was delaved only eight days after the date originally set despite 
the exceedingly difficult ciioice between the designs of Noitir Ametican and 
Boeing aird lire equipment and process ramifications wliicli toquiied 
ic-cvaluation, 

► Nuclear warhc.id sersion of Hughes Falcon air-to-air missile is scheduled 
to be flight tested in the neat future. 

► Polaris fleet ballistic missile is a two-stage solid jsropcllant missile, with 
optimum specifications calling for an overall diameter of 54 in., length of 
28 ft. and 29,000 lb. gross weight. 

► Vcrtol's experimental tilt-wing conrertiplane Model 76 has flowm vertically 
and horizontally hut has not \ct made a transition flight. Test program has 
been delayed somewhat while components used in tlie two ducted-fan tail 
units used for pitcli and yaw control in vertical flight arc strengthened. First 
transition flights arc expected to be made this spring. 

► Turbojet manufactureis have development plans for engines to fit super- 
sonic transports wliicli might be flying by 1970 with speeds in the 1,000 to 
1,500 mph. regime. Scale version of General Electric’s X-279 engine for 
WS-llOA chemical bomber probably will l>e groomed to fit this role. 

► Vertol 107, a compans-fiuanccd turbine liclicoplcr, is scltedulcd to roll out 
next month- Powered by two Lycoming T55 turbine engines, the project 
presenes the tandem rotor configuration of earlier Vertol models- It has a 
smaller fuselage but a roomier cabin than the H-21. 

► Ramo-Wooldtidge Coq>. is providing electronic counlermeasiites equip- 
ment itscd in two Air Force electronic countenneosuies niis,si!es— McDonnell 
Aircraft’s Green Quail (GAM-72) designed to decoy attacking interceptors 
and missiles awav from out bombers, and Fairchild Aircraft's Bull Goose 
(SM-75) designed fot surface launcli, possibly against attacking bombers. 

► Goodyxsir Aircraft Corp. is working on means of m.iking its .ATRAN- 
Automatic Terrain Recognition and Navigation System— follow a map with 
tiie same accuracy as a human pilot to direct a cruise missile to enemy 
targets. F'cnnerly, ATRAN required an electronic "map." such as a tape 
of film ‘•recording” of the tetr.iin to Ire overflown which had previously been 
recorded from a radar set carried by reconnaissance aircraft- In operation, 
ATRAN continuously compares recorded map with terrain and .lutomati- 
callv corrects for anv dewiutions from desired track. 

► Re-public Asiation’s new helicopter division is actively demonstrating two 
Ftench-built Sud Aloiicttc 2 jet-powered helicopters to pros|rective civilian 
customers. One aircraft is in the northeast, the otlicr in the west. Repub- 
lic is busy training additional Alouette demonstrator pilots, including some 
without previous rotary wing experience, to expand its demonstration pro- 
gtain. Current schedule calls for Republic to receive another five to 10 
Aloueltes \ia air shipment by the end of the month. 

► Fairer .Asiation expects a British Euroix.-aii .Airways contract this year 
for at irast two of il.s Rotodnie VTOL transports. Production model Roto- 
dyne is scheduled to fly later this year. 
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HOW THE helped. .. 

MAKE THE TAPE THAT FORMS A PERFECT SKIN 


^rai) a fully cured tape of lliis new Hliconc riilibor 
around a cable ... in a short lime it fuses into a 
hoiiio(:cncou.« mass! Press a molded or extruded 
piece of Ibis rubber into position and it will slay 
firmly in place. From researcb at Union Carbide, 
the Silicones Man brinjis you the world's Urbt jusibU’, 
silicone rubber. 

Tins new product bas all the properties usually 
associated with premium silicone rubber . . . out- 
standinf: high temperature performance, good elec- 
trical and oil resistance, excellent reversion resisl- 

upplications in electronics gear, high temperature 

Unlocking the secrets cl silicones 


ss-in-pluc 


. . iiow 


ihiv work will be speeded hv 
I, Her 


))leof how ihcspreialixcd knowledge of the Silicones 
Man has lielpcd solve an "iiiipossihle'’ prohleni. 

Write for data on “Fusible Silicone Rubber'’ or 
any of the many other silicones products available 
through the Silicones !\Ioii. .\ddress Dept. AW -23, 
Silicones Division, Union Carbide Corporation, 30 
East 42nd Street. Xew York 17, N. Y. Hit Ciiiuula: 
Bakclite Company, Division of Union Carbide Can- 
ada Limited, 'foronto 7, Ontario' 


SILICONES 



vcc. 


Washington Roundup 


Presidential Optimism 

liicieascd defense spending was cited b\’ President 
Eiscnliowcr last vvee-k as one of se'ctal govCTniiient pio- 
gniins and policies that will foster lecoxery of the U. S. 
economy later this yeat. 

Eisenhowet spoke ot "a sharp increase in the first half 
of this ve-ai in the rate at svhich defense procurement 
contracts will be placed with private industry.’’ lie made 
no mention of tlie sharp cutback in the nite at which 
lirocutemcnt contracts were placed in the last half of 
19>7 under .Administration spending cciling.s. 

Ilis expression of faith came one day after his Com- 
merce and Libor secretaries announced that uncmplos- 
ment stood at 4.494,000 in mid-fanuacy— the highest 
since 1950. Aircraft industry employanent has dropped 
more than 100.000 from a peak of 910,000 last .April. 

Eisenhower also cited as one of the ccoiiomv’s "strong 
and imdiminishcd underlying forces of growth” the "bil- 
lions of dollars being spent every vear on researcb and 
devdopiiieiit that nilT mean new products and new jobs." 

Offer to French 

France's threat to denounce the bilateral air agreement 
with the U. S. may haxc been softened last week bv a 
State Department note offering .Air France a route from 
Paris to the West Coast ssntbout asking for additional 
traffic rights for U. 5. carriers in return. Tlic note asked 
only that P'rance relinquisli licr traffic rights to Houston 
ill exchange for the West Crr.ist ninte-a decided step- 
down from an earlier U- S. stand that stipulated a number 
of new tr.iffic rights for U. S. airlines. 

Possibilitv that France will accept the latest offer a.s an 
interim solution to the problem iiosv appears strong. 
Some obseners suspect that France is not too eager to 
a complete tewrilmg of the bilateral agreement for ft-.ir 
of being forced into bringing a miniba of prix-.ite Frencb 
airlines into any revised route pattern. .Any qgreement 
calling for full reciprocity of routes and eqnalitv of op- 
portunity. as France claims it wants, would reduce direct 
gains to Air France if other Frencli carriers were included. 

Capital Gains 

Outlook is favorable for passage of legislation permit, 
ling subsidized airlines to set aside earnings from equip- 
ment sales for the putcliasc of new equipment when it 
comes up for Senate action this week. I'berc vvill be 
opposition, however, led by Sen. John Williams (R.-Del.) 
and Sen. Frank Lausche (D.-Obio). 'Hie in«isiire already 
has passed the Housc- 

Atomic Committee 

Joint Congressional .Atomic Energy Committee plaii.v 
to remain active in outer space matters despite the ap- 
pointment of a special Senate siibcominittce on outer 
space (sec page 2S). "Nuclear propulsion is the most 
important aspect of the outer space field at this time. " 
Rep. Carl Durham (D.-N. C.), chairman of the Atomic 
Committee, declared. "It is gcnerallv agreed that nuclear 
propulsion will be requited to get to outer space, and 
getting up there is the most important point at this 
time.” Durham reported that progress on all three of 
.Atomic Energy Commission's nuclear power projects 
aimed at outer space is encouraging: Rover nuclear rocket 


project; Pluto nuelc-at ramjet project, and SNAP (Sec- 
oniiry Niicleat Auxiliary Power) project. Durham has 
no plans to abolish the outer space subcommittee that 
was appointed promptly after the convening of Congress. 
But the two subcommittees vvliicb prnbablv will be most 
active on outer space propulsion arc the Research and 
Devclopmcnl Siibccmimittee headed by Rep. Mel Price 
(D.-lll.) and the Military .Applications Subcommittee 
lieade-d by Sen. Henry Jackson (D.-Wasb.) 

Space Lawyers 

Rep. Keimctli B. Ke-ating (R.-N. Y.) says exploration 
01 oiitcT space is going to present as many serious and 
complex problems to lawyers as to scientists and engineers 
and that spacc-age challciigc.s to tlie legal profession are 
not far off, 

Keating said that, while law must reflect past experi- 
ence and while legal solutions cannot notmallv precede 
]>ractical needs, the spice age presents a different pictutc- 
Lawyers. he said, will have to anticipate and confront 
bpacc-iigc problems before they become additional ele- 
ments of world tension. "If we wait until the collisions 
occur before vve devise the rules of the road, there inav 
Iw no hope for the settlement of the cl.islies by a rule 

Keating raises these questions as examples: 

• “Art international rules of discovery and occupation 
suitable for dctcrniinin| the rights of nations to terres- 
trial bodies on wliich landings mav be made?” 

• AA'lio owns s|MCC? "Suppose we vvere to attempt to 
apply the principles of established international law bv 
extending the boundaries of each nation into outer space. 
Bccansc of tire curved face of the Eartli, the extension 
would give us an inverted cone wliicii would erovv bigger 
and bigger in relation to the country as it reached farther 
into space. At some point these cones would overlap and 
more tiuin one state would be occupying the same air 
space. Moreover, the continuous movement of the 
Earth on its axis means that the relationship of [larticulat 
areas on the surface of the Earth to space bevond the 
atmosphere would be constaiitiv changing. 

• "Wlrat would he the launching nation’s liability for 
damages if Sputnik II vvere to come crashing down and 
destroy valuable ptoperlv?" 

French, Dutch Missile Tour 

Group of I'rcncb and Dutch goveriimcnt-industn’ 
representatives have just completed niontli-long tour of 
U. S. missile manufacturers and Imscs to familiarize them 
with weapons in or nearing opeiational status. In air- 
defeiise missiles. French appear to favur missiles with 
self-contained guidance, like Boeing Bomatc, which 
they liciicve ate less vulnerable to mass-raid saturation 
than groimd-dircctcd missiles like the Nike and Talos. 

Small Business 

Senate Small Business Committee this veat plans to 
foais on these areas as they affect small finns-siibcon- 
tracting, the weapon system, the missile program, poli- 
eies on government-owned production equipment, pro- 
cedutes of Civil Aeronautics Board and other regulatorv 
agencies, programs for a pooling of small business facili- 
ties on government contracts. The group is headed bv 
Sen. John Sparkman (D.-Ala.). — VVa.shiiigton staff 
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Industry Girds for Tough Contract Talks 


Sikorsky strike vole may |iortend rugged negotiation 
sessions; labor, manageiueut seem in stubborn mood. 


Strike vote and last ditcli negotia- 
tions last week at Sikorsky Division of 
United Aircraft Cotp. may be a bcll- 
netber of a toiigli and tumble spring 
this rear for the aircraft indiistrr- and 
its labor unions. 

Management, with cutUick. stretcli- 
out and layoff scars, from last year ap- 
pears to be in no mood for easy com- 
ptoniisc. Unions, on the other band, 
arc not responding with any noticeable 
meekness to the same circumstances. 

If anything, the unions may b: 
rumbling a little louder than nsnal. 
Signideant signs ate co-operation, at 
least in some area.?. b\' the United Anto 
Workers and the International Assn, 
of Machinists, which laid out similar 
aims in the aircraft industrv at national 
conventions last rear. M'hat mav be in 
the wind is a push bv the unions for 
industry-wide bargaining. 

Some sources expect a bitter spring. 
Others think the negotiations will pro- 
duce sound and fury but little teal 
action, lire Sikorsky situalictn thus l>c- 
comes a good barometer on how far 
m.inagcinent and unions ate prepared 
to go-or not to go. 

Strike Vote 

At Sikorsky, the UAW soted to strike 
at midnight last Saturday unless a 
settlement was reached at two meetings 
prior to the strike deadline, h'inal strike 
sote needed onlv a bare majoritv for 
ratidcation, compared with the two- 
lliirds \’Ote needed for initial strike au- 
thorization. 

Obsersers on the Sikorsky scene sav 
the union drive does not appear to be 


economic. I’litw point out also that 
economic conditions in the Bridgeport. 
Conn., area arc the worst in many years 
and are a poor backdrop for a strong 
union wage pusli. 

Company offered a general across-the- 
board wage liike ranging from a mini- 
mmn of nine cents per bout to a top 
of H cents per lioiir, for a top liouriy 
wage rate or S?.?l for grade 1 em- 
plojcs. Tlio raise w-as to be effective in 
December, not at contract expiration. 
Union Demands 

Union demands at Sikorsky follow 
what is generally believed to be a na- 
tional pattern, including compulsory ar- 
bitration. a union sliop and broadening 
of tile apprentice program, part of a 
total of f)8 dcmaiuls. 

In an exception to lAM-UAW joint 
moves clsowliere. tlie 1AM last De- 
ccmlser, settled with Pratt iSr Whitnci 
-\ircraft Diiision of United Aircraft 
Corp. on same terms offered to Sikor- 
sky. Exception was Pfl-W's North 
llascn plant. Contract there is held hi' 
UAW and expires in April. 

.\i'U'itos \Vi;i-K sun'Ci' of industrv's 
labor front sliows, in general, tliat the 
two large unions lime appateiitlv joined 
forces to align conttach on an industri- 
widc basis, dealing with larger com- 
]janics drst. Tlici are: 

• North American Aviation, Inc., Los 
•Angele's, Calif. 

• l^ckhccd .Aircraft Cor])., Burbank, 
Calif. 

• Chance Vought Aircraft, Inc., Dallas, 
lex. 

• Coniair Division of General Dy- 


namics Corp., San Diego, Calif, 

Contracts at North .American, Lock- 
heed and Chance Vought lime been 
shuffled so all expire early in March, 
and Convair’s contract ends .April 1 5- 
In all eases, it looks as if unions and 
management arc preparing for a long, 
hard go-around at the bargaining tables 
with neither side showing much inclina- 
tion for concessions. 

Basic points unions seek ate the fol- 

• Stiller severance pay and relocition 
cost clauses, apparently as a result of 
lieavy layoffs in the industry. 

• Adoption of escalator clauses tied to 
cost of living indC-x. with current. 15 
cent upward adjustment added to a 
raise in the present hourly rate (figure 
mentioned most is 6% across the 
board), 

• Cut in contract lengtlis from the pres- 

• Considerable expansion of shop ap- 
picntice programs. 

On the other hand, management 
te-ams ate jne'paring for a strenuous 
bargaining nght. stress recent contiact 
cutbacks and cancellations and blotting 
up of airline credit by existing new 
equipment orders. 

Top spokesmen contend present eco- 
nomic situation nationally and within 
industry “leaves little room for labor 
concessions." 

Points for Negotiation 

Esculatot clause and the hike in 
hourly wage rates probably will take 
precedence in upcoming negotiations. 
lAM already lias escalator clause at 
l.ockhecd and Coniair San Diego 
plants, and U.AW pteiiously gained 
this at North .Amctic-an. 

'nriiikine right now is the companies 
will stroiigri’ resist adding 15 cent cost 
of liiiiig adjustment to any wage hike. 
Sources contend part of the adjustment 
will go into the base rate, but the big 
question is how much- 

Dip in industry employment has the 
two unions pushing hard for conipanv 

G yment of seicrancc and costs of le- 
siting employes, a clause which in- 
cludes a per diem settlement. Union 
wants paiinent of household shipping 
costs, en route expenses including eight 
cents a mile for up to tivo cats, and 
relocation pay (SIO a day for ivotker 
and spouse, and S5 a day for each minor 
dependent) up to 51 days. 

If employe chooses to turn down his 
relocation assignment, union wants pav- 
ment of full seicrancc pay of one-half 
day's pay for ei’ery month of service. 

Four-day, 55-hV. week probably will 
come up for discussion but indications 
are unions will not push it hard- Profit 
sharing, proposed at UAW nationa’ 


Plato Components Test 

uiiti-missilt^steiii «-«ie announceii bst'^lcck bv .Acmy, -Army also named Plato 
subcontractors. 

Plato was Identified by Aviation Week last Dec. 6 (p. 26) as an Amiy-Sylvania 
Electric Products, Inc., project aimetl at a relatively mobile inlcmiediate range 

Work is centered in Sylvaiiia's Missile Systems Laboratory of the Electronic 

and contract supervisor is Boston Ordnance District. Snbcoiitnictors include Gen- 
cial Electric Co., American Machine and Foundry Co. and Sanders Associates. Inc. 

Plato system, scheduled to be cancelled in the pre-Spiitnik era, will use the 
Nike Zeus missile now imdci development. 

Air Foice last week also identified Svlvania as aiiotber subcontractor to Radio 
Corp. of America for the ballistic missnc'carly warning system (AW Jan. 27. p. 26), 
and said the Ballistic Missile Division of Air Reseateb and Development Command 
will manage the overall program. The earK warning svsiem will use the Distant 
Early Warning line and other eiisting communications and will operate in con- 
junction with SAGE. 
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Defense Warned Missile Tests 
Jeopardized by Telemetry Lack 

By Pliilip J. Klass 


roiivc'iitioii, is not ixpcctccl to be a big 

Indentured iipjiientice ]>rogianis iiill 
get a hard going-oiet. Union is propo.s- 
iiig a plan it sins ivill develop top skills 
within the indu.stry. Plan evnters on 
emploies betneen ages of 18 and 2~ 
and calls foe on-tlic-juh training plan, 
plus font hout.s a week of class train- 
ing to be financed by the compani . 

•A first year apprentice would get 65 '> 
of the journeyman rate, rising to 92G 
ill Iris fourth year, on the liasis of pres- 
ent demands. Unions arc also pressing 
for job classification provisions, insist- 
ing tliat cmploie who is don ngtaded be 
returned to his pre-promotion job classi- 
fication, retaining Iris sciiioritv. Union 
also mints same jxiy for same job, re- 
gardless of conijxioy worked for. 

Labor negotiators again will hainmet 
awav for union shop but this has nciet 
liccome a strike issue in the past. As of 
noil. Southern California aircraft coni- 
pairics liaic a “maintenance of member- 
ship” clause, which stipulates that all 
emploies wbo join a union must remain 
in good standing during the life of the 

Both unions also will propose up- 
gradings in sick leave, vacation benefits 
and pension .and in.siitance plans. 

Public Relations Factor 

From all indications, both sides have 
eie on public relations aspects of nego- 
tiations, ill l ieiv of current defense and 
space developments. One spokesman 
mentioned: "'nie ghost of the goietn- 
iiicnt is at the bargaining table.” 

Wliilc management points to indus- 
try cutbacks and stretchouts, the unions 
contend that increased defense tempo 
with resultant spending irill offset this 

Unions are known to lx: |)repating 
public relations pnignmi and pnssibh- 
could. .Avi.irioN lA'i'EK has learned, ask 
for early assistance by fedcnil mcdkitoB 

est in tlic missile race mai liaie a bear- 
ing here, 

■At the U.AW coniention. delegates 
ii]>proved a 55 dues innease during 
March, April and Mav, ivith funds Col- 
lected going into tlx UAW strike fund. 
(Chance Vought local opposed this 
nioic and loted against it, but resolu- 
tion passed by large majotily.) 


Soviet Astronniilical 
Meeting Planned 

.Moscow— Soviet science olficuls say 
they expect 1.20Q scientists from at least 
50 uabons to attend the International 
.Astconautical Congress sebednied to be 
held here in August. Last year’s meet- 
ing of the Inteiiiatioiial Astconautical 
Congress was held in Barecioiia (AW 
Oct. 14, p. 29), 


Wasliingtoii— Defense Dcpaitiiicut 

h.is been named that success of missile 
and aircraft flight tests is licing jeopar- 
dized by lack of coordination and prog- 
ress ill nioderiuzing telemetry equip- 
ment standards and in obtaining adc- 
tiuatc frcquciici- alloe.itions. 

Defense also has been urged to estab- 
lish a single telemetry agency, consist- 
ing of representatives of milihiri scTv- 
icts, aircraft missile manufacturers and 
telemctrv cc|iripiiient makers and ivitli 
the aiitliority to correct the present 
situation. 

Warning and recoinmcndatioiis come 
from L. W. Gardenlrirc and G. M. Tliy- 
iiell, past and present cliainncii of the 
National Telemetering Conference, a 
national group that represents the In- 
stitute of the .Aeronautical Sciences. 
.American Rocket Society. Americaii 
Institute of Electrical Engineers and 
the Instrument Society of .America in 
flic field of telemetry. Gardenhire is an 
engineer with Radiation Inc., a tele- 
metry manufacturer. Iliyncll is with 
the foliiis Hopkins Uniictsity .Applied 
Physics Laboratory. 

AA'aniiiig is of particular interest in 
vieii’ of imeoiifinned report that recent 
unsuccessful flight of .Atlas missile inai 
liait liccii caused In tlic pick-up of a 
stray radio signal from anotlict tele- 
mctrv transinitter. 

James Spriggs, member of tlie staff 
of W'illiani M. Ilokiday, Defense De- 
partment director of guided missiles, 
met recently with Gardenhire and Tliy- 
nell. 

S]jriggs, former ehairinan of the 
Rcseareli Deiclopmeiit Board instru- 
mentation group n liich established the 
|jresenl telemetry standards nearly 10 
years ago, suggested that the National 
I elemetri Confttenee should be an 
adi isory grou)S tliat would make specific 

giie no ,issurancc that Defense ivmild 
be able to act upon these recommenda- 
tions. .Avia tiox WiiEK iins told. 

Diiidcd responsibility, which makes 
it difficult for Defense Department to 
act, is one of the primary roadblocks 
pteicnting adoption of imptoicd telc- 
nictry techniques, such as new pulse 
modulation. Gardenhire says. 

IclcniL’try manufactiireTS ate reluc- 
tant to put neii’ techniques into produc- 
tion without assurance of a potential 
market. .Aircraft/missilc manufacturers 
will not buy new airborne telemetry 
equipment iiitliout assurance that the 
military test ranges iviti be cquipjx'd 
with the required ground-based equip- 


ment. Military nmges. bard put to find 
funds for in.ilrumentation, will not com 
iiiit thcinsclies to new ground equip 
ment |)iircliases until thev see that iicn 
incoming aircraft/nrissile will require 
such facilities, Gardenhire sais. 

Result is that e-acli group units for 
the other to act, ponertess bv itself to 
set the wheels in motion. This. Garden- 
lrirc says, is wliv the tcleinctn- ei|uip 
incut in use today is fat less effective 
and far more extraiagant in use of radio 
spectrum than the equipment which 
telemetry makers could produce. 

Military services baic established an 
informal organization kiioiin as Thi 
Inter-Range Iiistrumcntatioii Group, 
iilricli seeks to standardize telcmctn 
facilities among the larious test ranges. 

.Assigned telemctrv band of 215 to 
255 me. has long been recognized as 
inadequate, yet half of it is being taken 
aii'ay for use in other military applica- 
tions. Even nith the original spccftriim 
assignment, channels are in such de- 
mand that missile telemetry equipments 
can not be fully checked out prior to 
launching. Gardenhire sais. In )«e 
flight checkouts, it lias been necessary 
to use “dummv loads" for checking the 
output of tclemetn transmitters. Sig 
nal is not actually radiated but is traiis- 
niittcd by coaxial cables, lliis not oiiL 
greatly complicates and dclais the task 
of missile check-out but fails to proiide 
complete assurance that cqni|)mcnt i-. 

Frequency band in the 2,200 mc. 
rcgioii also has licen assigned for tele- 
metry. Iloivcvcr, at lliese micnmaie 
ficqueiicics, new techniques must be 
ciiiploic-d wliich increase size, iieiglit 
and cost of airborne equipment. 

•Another function of the Deftnse De- 
ixittmeiit group ivliicli the National 
Tclcmetty Conference proposes would 
be to study and recommend nriniinuni 
spectrum needs for future svstciiis. 

Spriggs told Avi.uiox Wekk he hc- 
licvc-s flic problem i.s not as bad as Gar- 
deiilrire suggests, although he admits 
that the sitiuiticm is far from ideal. 
S|3riggs points out that -Aeronautics 
Inc., mulct .Army Signal Corps contnict. 
has been studying the ivliolc telemetry 
problem for the past ycat. F'clloiving 
completion of the stiidi' during the 
coming ycat, the long-used RDB tele- 
metry standards may be tciised to pro 
n'de for non- pulse modulation Iccli- 
niqiie standards. 

.Although Spriggs concedes the ini- 
potfaiice of telemetry, lie says Defense 
is not non in a position to establish the 
agency wliicli the National Telcmctn 
Conference chairmen haic suggested. 
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Senate, House Form Space Units; 
USAF Space Claim Recognized 


By Ford Eastman 

Washington— Botli tlic lioiisc and 
Senate ino\cd in separate actions last 
neck to create new committees to shape 
national space policy and monitor U. S. 
acti\ itv in space exploration. 

Earlier, Oefense Sccrctarv Neil II. 
McElrov ordered cstablisliincnt of the 
.\dranccd Research Projects Agency 
and tentatively placed responsibility for 
I'pctation of manned space yehicles with 
the Ait P'orce- These were the dcsclop- 

• Vice President Richard Nixon, acting 
upon recommendations of Senate Ma- 
jorih- Leader Lyndon Johnson (D.-Tcx.l 
and Minority Leader William Know- 
land (R.-Calif.), named a Ij-man special 
committee to study spa‘ problems and 
to recommend a national space policy. 

• Rep. Kenneth B. Keating (R.-N. V.) 
introduced a resolution to create a 
standing House committee to deal with 
space problems on a permanent Ixisis. 

• Secretary McElroy issued a dircctire 
creating the Admnccd Research Projects 
•Agency and named Ros A\'. Johnson. 
General Electric Co. sice president, as 
its director. 

ARPA's Functions 

•ARPA's function will be to proceed 
with research and des'clopment of 
weapon systems and military require- 
ments for an indefinite period, and space 
projects authorized by the President for 
one year. By that time, it is espeetcd 
that Congress will hare Studied and 
acted on legislation to place firm 
rcspoitsibility for space programs in 
either an existing or a new agency. 

Named to the special Senate com- 
mittee established for this purpose were 
Democratic Senators Johnson. Richard 
Russell (Ga.). Warren Magmison 
iWash.). Stuart Symington. (Mo.). 
Theodore hhancis Green, (R. I.), John 
L. .McClellan, (Ark.) and Clinton P. 
■Anderson, (N. M.). Republican sen- 
ators arc Styles Bridges (N. ID. .Alex- 
ander W'ilcy (Wis.), Leverett Salton- 
riail (Mass.). John Bricker (Ohio), 
Boutke Hickenloopcr (Iosya) and Karl 
E. Mundt. (S. D.). 

l•'ormJtion of a staff and of an onl- 
linc for a planned course of action are 
ex|)cctcd to begin this sscck. 

Keating, in introducing his resolution 
to create a standing House Committee 
on Outer Space, warned that to delay 
action would ins ite confusion and juris- 
dictional problems. 

lie said he introduced a bill to estab- 
lish a joint congressional committee on 
tlic first day of the session, but that 


no action liad been taken on the pro- 
posal- Meansshile, the Senate went 

Keating proposed amending tlie Rules 
of the House to create the committee 
and authorize it to make continuing 
studies of the use and control of outer 
space, with ixirticular attention to; 

• "Research, development, production 
and other actisities of any department 
nr agcncs' of the gos emment, or of anv 
pris-.itc agcncs, conducting activities 
lelating to outer space, inefuding such 
actisities relating to rockets, missiles and 
Earth satellites. 

• 'Tntematinnal relations and agree- 
ments concerning legal, jurisdictional, 
communications, nasigation and other 
matters concerning the use and control 
of outer space. 

• "Security standards and safeguards 
ss'ith respect to outer s|aa' actisities. 

• "Control and dissemination of infor- 

• “Protection of health and promotion 
of safety in connection ssith research, 
des'clopment and production actisities 
iclating to outer space." 

Keating told the House that no sin- 
gle conimittco is noss constituted to 
deal com|)rehensis'cly and in a coordi- 
nated fashion svith these measures. In 
mans instances, he said, a single bill 
concerned ssitli space cuts across the 
lines of interest of a number of stand- 
ing committees, W'ith many bills al 
ready introduced, he added, the result 
is that a number of committees may 
ssaiit to duplicate hearings on a single 

ARPA and Congress 

If apptosed, the House eominittcc, 
like the Senate, ssill undoubtedls' con- 
sider the role .ARPA ssill plas- in the 
exploration of space. Congress author- 
ized tlie Defense Deprtment to pro- 
ceed ss-ith urgent sveapan systems and 
military obligations in its 19s8 supplc- 
mcnhil appropriations bill, but placed 
a one-year limit on non-military .space 
projects. 

In announcing fomiation of the 
agcncs-. McElroy said that, at this stage, 
he did not think that certain projects 
such as snrscilhmcc fit into strictly mili- 
tary or non-military categories. He said 
the so-called scientific information being 
rcceiscd from present satellites is pre- 
siding basic information needed for any 
further satellite planning— scientific, 
non-military and militars-. 

In regard to projects already iindoi 
way, McElroy said he felt' ARPA 
slionld pros’idc direction and financing 


but not interfere ssith the actual oper- 
ation. Tliis he said svould, in effect, 
make the services already engaged in 
research agents of ARPA, which svould 
do the planning. Other opinions ex- 
pressed by McElroy; 

• There is no reason why the Defense 
Department cannot work vers- svell ss-ith 
a civilian agency- if one is picked to con- 
trol space projects. "We has-e done so 
in the case of the National Advisory 
Committee for Aeronautics on aircraft 
development, and scry successfully. We 
have been very happy svith svhat has 
been achies-ed by that joint endeavor, 
and I believe that the NACA has also 
felt that it has been sery satisfactory- 
from their standpoint. T svould say 
there svould be a complete concurrence 
on our part svith the desirability of 
svorking with an agency like the NAC.A 
. . . and 1 think we have contributed 
to each other's programs in a ss-ay svhicli 
I think is most desirable for this kind 
of thing to proceed.” 

• William M. Holaday svill retain his 
full responsibiliK as director of guided 
missiles under ARP.A, svhile the nesv 
director ss ill assume control of the anti- 
missile missile, satellite and other outer 
space programs. 

• There is no thought of dropping 
Vanguard project as a result of the tw o 
failures in attempts to put a small satel- 
lite into orbit. 

• First intercontinental ballistic missile 

unit probably ssill be operational bv the 

end of 19A9; 

Career of ARPA Head 
At GE Detailed 

Washington— Career of Rov W. 
Johnson. General Electric s-ice presi- 
dent named to direct the Adsanced 
Research Projects Agency has been de- 
s oted largely to the fields of advertising 
and CE's household appliance.s opera- 

•After graduating from tiie Unis-er- 
sity of Michig.in in 1927 svith an A, B. 
degree, Johnson joined the ads-ertising 
firm of Campbeli-Esvald. In 1930, he 
joined the adsertising staff of Gen- 
eral Electric's Appliance Department, 
moved up to become manager of the 
Home Dundry Dis-ision, later became 
manager of Pioneering Products (new 
types of appliances). 

Tn 19)9, when Ralph J. Cordmcr. 
nosv president of GE. left General 
Electric's Appliance Department to be- 
come head of Schick Inc., Johnson fol- 
lossed and joined Schick's sales depart- 

In 19-12. he fnllosved Cordincr to 
the Wat Production Board where he 
became director of l-'acilities Bureau. 
AAlien Cordincr left WPB in 19-H to 
return to GE’s .Appliance Department, 
Johnson re-joined the fimi as sice 
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president of commercial actisities for 
the company's Tclechron (electric 
clock) subsidiary. 

In 1948, Johnson became s-ice presi- 
dent in charge of affiliated manufac- 
turing companies, svhich incloded Tele- 
chron. Ilotpoint, Trmnble. Moiiossatt 
and other subsidiary finns making elec- 
Itical haidss-arc and supplies. 

In December. 1950. Cordincr suc- 
ceeded Charles E. AA’il.son as president 
of General Electric sslien tlic latter 
came to Wasliiiigton to assume a gos- 
ermnent post during the Korean war. 
I'sso montiis later, the company un- 
dersvent a major reorganizaition. and 
Johnson ssas named cxccutisc vice 
president in charge of appliance and 
electronic actisities. 

At that time, GE’s consumer elec- 
Ironies ('IV. radio) svere part of the 
same division svhich dcscloped radar 
and other military equipment. In No- 
senibct, 1955. General Electric sepa- 
rated these tsvo portions of its elec- 
tronics business, pulling the defense 
portion out of Johnson's group and 
placing it in the Electronic, Atomic 
and Defense Systems group under an- 
other exeeutis-e. 

This four-and-a-half year span, in 
sshicli John.soii sv-as general manager of 
all of GE’s appliance and electronics 
actisities, is the electronics experiena' 
cited by Defense Sectefars Neil Mc- 
Elrov as one of Johnson’s qualifications 
lot liis ness- job. 

During this same period, GE's Elec- 
tronics Division svas headed by Dr. Wal- 
tci R. G. Baker, ss-ho held the title of 
sice president prior to the reorganiza- 
tion. Baker ran his disision ssith a firm 
hand and with fesv requests for outside 
assistance. 

Hoss'cser. a GE official who ss-as em- 
ployed at the company's electronics re- 


search laboratory savs Joiimoii alss-as-s 
took a personal interest in the actisities 
of the lahorators- svliencset he visited 
Syracuse. N. A'. ' 

In October, 1957, Johnson ss-as re- 
lieved of his command as s ice president 
of the appliance group and named a 
"consultant" to his successor. No rea- 
son was gisen for tlic action, although 
it may base stemmed from GE’s lag- 
ging appliance sales. 

Johnson, ss ho is 52, has svhat he calls 
"substantial" holdings of General Elec- 
tric stock, probably in the range of scs- 
eral liimdr^ thousand dollars. Because 
the ARPA position does not require 
congressional approval, any conflict of 
interest issue may not be raised officialls-. 

One of Johnson's former associates 
in GE’s appliance department sass his 
experience sscll qualifies him to quash 
inter-group ris-alries. Another former 
GF associate says he can be tough and 
ruthless. 

Johnson, who is expected to receive 
S18.000 or 519,000 a year in his new 
post, recciv ed a salary of 51 58.000 in 
1950 from General Electric. Johnson is 
quoted as saying that he plans to re- 
main at .ARP.A for only about two vears 
and docs not plan to return to GE 
aftcru-ard. 

Nuclear Rocket 
May Be Accelerated 

AA'ashington-Atomic Energy Com- 
mission is expected to ask Congress 
within the near future for a substantial 
increase in funds to ;iccelerate its nu- 
clear rocket program. 

Two kev .AEG spokesmen have as- 
sured a snbeomnuttee of the Joint Con- 
gressional Atomic Energy Committee of 
the ultimate suceess in the development 
of a nuclc-ar-propelled rocket. 

AEC Chairman Lewis Strauss re- 
ported that there is no skepticism 

nuclear rocket project. Col. Jack .Arm- 
strong, assistant director of AEC’s Air- 
rraft Reactor Branch, testified, "I know 
they arc |oiii| to do it.” Achievement 
of the hydrogen bomb was a far more 
difficult undertaking, both Strauss and 

The request for new funds will be to 
finance an alternative approach to 
Rover, rather than to compress the pres- 
ent program's timetable. Sen. Clinton 
Anderson (D.-N. M.), chainnan of the 
subcomiiiittce. said. Rover is scheduled 
for initial testing later this vent at AEC’s 
Nevada test range. 

Amistrong gave these two major ad- 
vantages of nuclear propulsion over 
chemical propulsion for outer space; 

• AVith less weight and greater thrust, 
nuclear propulsion can "obi iously ” sup- 
port a much larger payload. 

• Nuclear pro]>iilsion vrill have greater 


dependability, since it will be possible 
to fire it into outer space in one shot, 
while chemieal propulsion will have to 
be fired in stages, involving more parts 
and more possibilities for Silures. 

Strauss put ionic propulsion in the 
far future, commenting that "there will 
have to be a very great breakthrough." 

‘Giant’ Engine Gains 
Cited as Space Need 

AA'ashington-.Aimmg the major steps 
that must be taken before manned 
space flight becomes a reality are "giant 
advances in engine and system reli- 
ability” and development of verv light 
engines and structures, a National Ad- 
visory Committee for zAcroiiaiitic.s 
rocket specialist said last week. 

John L. Sloop, chief of the Rocket 
Engine Branch of N.ACA’s Lewis blight 
Propulsion [.abnratory, told an Institute 
of Aeronautiad Sciences meeting that 
"it is quite likely tliat for an ambitions 
space night nndertiiking, several propul- 
sion methods will be used at viitimis 
steps in the flight." 

High ene^y liquiti pro|Jcl!ant rockets 
show promise for h'.arth satellite and 
Moon missions and perhaps as fat out 
as Mats, Sloop said. Nuclear rockets 
also arc promising in these areas. 

Proposed electric systems— arc-jets, 
ion-thrust, plasma accelerators and pho- 
ton sail engines— "ate most promising 
on the interplanetary flight." Sloop said. 

Sloop believes a vigorous and imati- 
iiiitiie research program will put the 
U. S. ahead in propulsion methods for 
satcllitc.s and space Bight. But he sai.l 
these steps must be taken before man 
flies ill space; 

• “AA'e must devclo]> high-energy fuels 
and very light weight but povverfiil 

• “We must develop ]>io)nilsion sys- 
tems that use very little propellant for 
long periods of time such as the electric 

• "Wo nuest Icam how to make verv 
light structures, for cverv pound we 
carry along represents a very high iii- 

• "AA'e must niulc giant advances in 
engine and system reliability for there 
won't be a spare parts warehouse or 
filling station if we need mote part' 
or ‘gas 

• “AAc must develop very accurate 
guidance systems in order tn flv along 
the exact orbit timed carefully with 
respect to the Moon or planet vve wish 

• "Man must learn to live safely in the 
dangers of outer space and keep alat 
in the confines of his ship for many days 
of flight." 

• “AA’c must learn ho« to make vehicles 
to bring him .safclv back into Earth’s 
atmosphere .and land." 
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FLIGHT view of Vertol Model -H helicopter shows Neoprcne<a)ated oyloti bags which arc kept inflated at all times. System causes dug. 

Permanently-Inflated Float Gear Tested 

AT TAKEOFF, water pouts from failed “cages" that hold main gear floats, and from fairing around which nose gear nylon bag fits, 



on Model 44 


New York— Pennanently-inflated ny- 
lon Iwgs are key units in new bclicoptcr 
emergency flotation system ticveloped 
by the Vertol Aircraft Corp. for New 
York Airways, the Swedisb Nary and 
Sairciia Belgian World Airlines. 

Intended only as a safety measure, 
system has bad 10 hr. of flight testing 
and will undergo CA.A tests nest week, 
according to Vertol officials. 

Vertol has combined Model -14 
fuselage sealing with inflatable gear to 
allow amphibian helicopter operations 
under emergency conditions. Companv 
tests were made at Mustin I-'ield, Pliila- 
dclphia Navy ^'ard. 

ikew York Airways has ordered five 
Model 44s operating into New York’s 
30th Street heliport, a platfonn which 
extends into the Hudson River; the 
Swedish Navy has purchased four foi 
antisubmarine warfete. and Saberu 
plans to fit two with floats. 

Major advaiilaec. aside from the 
safety factor, is that aircraft's tandem 
rotor configuration and long fuselage 
obviate the need for a shaped boat-like 
liull, according to the designers. 

bloats, marfe by U. S. Rubber Co., 
arc nvion fabric coated with Neoprene 
rubber. Main gear floats ate teardrop 
shaped to cut drag, b'onratd float is 





MODIFIED helicopter touches on main floats in three-point position at 30 kt. 
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jthiclied to fiiiclagi; by a girt strip 
which acts as a fairing. I'lisclagc is 
sc.iicd to 12 in. abo\c static water line. 

I'ioats are inflated to 1.5 psi. by use 
of ground inflation salves. Company 
belies'cs gear will reduce cniising speed 
b\- four or 6vc knots. Total sseiglit, in- 
tliiding fuselage sealing, is 540 lb. Kii- 
giiicets estimate about 80 lb. of addi- 
tional gear, such as air bottles and 
s-alses, ate sased bv keeping bags inflated 
a( all times. 

Air bags are comparhnented so ait- 
ciaft will float even if bags ate punc- 
tured in the landing. Vertoi said that 
for regular operation from a water base, 
.idditional hull conipartmentatian. bilge 
])umps and other provisions would be 
requited. 

Before flight testing, company car- 
ried out a number of wind tunnel tests 
on a model at the Unisersitv of Detroit, 


•5t Pliiladclpbia, auto-rotational land- 
ings were accomplished and uatei 
resonance tests concluded «itb what 
conipanv tenned satisfactorv results, 

hiving at 50 kt, at touchdown, at a 
gross' weight of 14,300 lb-. Model 44 
sends water high into air but pilrrt re- 
ports sensation is nnieh the same as a 
water landing in a flying boat! .Aircraft 
has been ta.vied at speeds np to eight 
knots with no difficulty in handling. 

Technique calls for pilot to "fly” 
helicopter into water. ,At takeoff, water 
pouts from the faired cages that htrld 
main gear floats and from nose-gear 

in past test. Vertoi has made llUP-2 
amphibious by sealing fuselage and add- 
ing outrider floats (.AW' Oct. 21, p. 
32). Ss'stem called for extensire modifi- 
cation of aircraft. 

Sahena will use two Model 44s to 


expand its liclicopter sersice in Europe 
during the Brussels World’s hair. Both 
ha\c been leased from Vertoi fot six 
months effectise .April 17, opening of 
the Fair. .Airline operates helicopters 
from Brussels to I’aris, Rotterdam, 
Cologne and Bonn. 

•A. V. J. Vetnieuwe, airline's senior 
vice president, said Sabena will esaluate 
Model 44 as a permanent addition or 
as a replacement to its present fleet of 
single-rotor helicopters. 

Sabena personnel will fly the aircraft. 
One Model 44 will be equipped with 
a 1 3-passengcr airline interior, and the 
(jthcr with 14 passenger seats and a 

Vertoi will send a pilot, technical 
representative and crew chiefs to Brus- 
sels to supersise training and mainte- 
nance. The helicopters arc expected to 
flv about 10 hr. a day. 



Rocket-Boost Navy Torpedo Operational 


Bv Richard Sweeney 

Pasadena — Rocket-assisted torpedo 
(RAT) anti-submarine wt-.ipon system 
desclopcd bv Naral Ordnance Test 
Station. China Lake, which nosv is op- 
erational with fleet units, was uiweilcd 

W'capon svstem consists of light- 
weight homing torpedo, rocket booster 
and airframe launcher. I'irc control svs- 
tcni uses analog computer utilizing data 
derived from ship's normal sonar gear. 

Use of R.AT enables surface vessels 
to wage anri-submatinc w-arfare at a 
distance and without leaving assigned 
stations in formation, instead of having 
to Icarx; station, close on enemv sub and 
lr\- to dcstros hint with depth cliarges. 

R.AT can be incorporated on any sur- 
face ship having standard 5-in. anti- 
aircraft gun mounts. Nasy says, svith 
emphasis on the destroyer, which has a 


fare. LauneliCTS arc magazine type, 
with two launchers mounted in fixed 
position on each gun tutret. .AInting is 
arcomplished by gun mount mechanism 
in azimuth and elevation. 

System operation ha.s sonar gear de- 
tecting sub prcseiiec. obtaining range 
and bearing infnnnation which is fed 
to the analo| eomputer. Computer' 
programs missile flight and light goes 
on to signify missile is a-ady for launch- 
Missile is launched, flies to area of target 
where airframe is separated from tor- 
pedo; torpedo is lowered to water bv 
parachute; parachute* equipment sep- 
arates ftotn torjjedo on water entry, and 
torpedo goes on its homing mission. 

ilissilc weighs 430 lb., is Ifi ft. long. 
Torpedo, developed by CIcvitc Re- 
search Corp-, is approximately 8 ft. 
long; 10 in. in diameter. .Airframe 
covers just less than h.ilf this length, 


extends backwards to enclose short 
burning time, solid propellanl rocket 
motor developed by .Allcganv Ballistics 
laiborafoty. .Airframe is built-up sheet 
metal, held in place during kumeh and 
through required ballistic trajectorv by 
straps which arc blown off at proper 
)>oinl ill flight. WTien straps arc loosed, 
airframe peels off from aerodynamic 
forces, in two pieces. 

.A timing device, set by the fire con- 
Itol system before missile is launched, 
detonates straps at anv preset point in 
missile's range capabilitv, which is 
several miles. 

Releasing of airframe initiates pata- 
chutc sequence, vvhicli has missile first 
slowed down bv deceleration paracliiitc 
to point where main canopv is opened 
Size of main canopv was dictated bv 
maximum velocitv at which water en- 
try could be made. A special nose cone 
on torpedo absorbs first water impact 
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Bill to Alter Obligational System 
Gets Increased House Opposition 


forces, prevents damage to torpedo's 
homing ct|uipincnt. 

N’osc cone and parachute system 
se|3arate from torpedo at water entry. 

Sina' ballistic values arc well known, 
fire control is less sophisticated than 
many others, is interloeking with missile 
icdiiccd to setting the timing device 
which blows off straps after proper 
flight interval, 

Pinpoint accunicy of flight distance 
tv not required since homing equipment 
requires placing tiic torpedo just within 
.1 certain area rather than at a specific 
point. 

Missile velocitv is high subsonic, and 
the system cannot be jammed in flight. 
U.sc of solid rocket motor further en- 
hances reliability and simplicitv. 

Mexibility is provided in that tlie air 
frame can utilize a number of tor 
pedoes, is not limited to one. 

Librascope Inc., developed fire con- 
trol system, and launchers were devel- 
oped by Puget Sound Naval Shipyard. 
System took four years from conception 
to operational status. 

Earl D. Prudden Dies; 

Was Ryao Vice President 

Earl D. Prudden, retired vice presi- 
dent of Ryan .Aeronautical Co., died 
oil Feb. 6. at the age of 62, in San 
Diego. Calif. During AA’orld AA'ar II 
Mr. Prudden headed Ryan's military 
pilot training programs at San Diego, 
and Hemet, Calif and Tucson, Ariz. 


Washington — Proposed legislation 
that would chiinge the present obliga- 
tional sysleiii of budgeting to ,ui annual 
accrued" expenditure basis is meeting 
inneaseu opjM.vition in the House. The 
bill passed tlie Seiiutc without opposi- 
tion during the last session. 

I lie bill now awaiting floor action 
in the House, lias been opposed pub- 
Hclv bv individual aircraft manufactur- 
ers and the director of Industrv Plan- 
ning Service of the .Aircraft Industries 

Introduced in the House bv Rep. 
Paul G- Rogers (D.-Fla.), the hill was 
designed to eliminate large unexpended 
carryover balances and improve congres- 
sional control of the budget. It is sup 
ported by the Citizens Coinniittce for 
the Hoover Report, and its ])jssage was 
urged liy President Fisenhovvet in his 
budget message this year. 

•At present, estimates fot apptoptia- 
tions arc presented and funds appropri- 
ated to cover the goods and serv ices to 
be ordered in the budget year regard- 
less of whether the goods or services ate 
to be received or paid for in the budget 
vear or during subsequent years. 

At the time tlie services or goods arc 
otdered, an amount is obligated ut re- 
served ill the appropriation account to 


pav the vendor upon dcliverv. 

Under Ihe ne-w bill. II! R. 3002, 
funds would be appropriated to pay for 
goods or services that arc expected to 
be received during the fiscal year, and 
where iievdcd, autliority given to enter 
into contracts and orders fot goods and 
services to he delivered in fntute ye-ats. 

In a signed statement last year, >8 
member.v of the Hiiiise' .Appropriations 
Committee said the proposed bill 
would tend to confuse the economy is- 
sue and increase guvetnment spending 
aird make it easier to get Congress to 
grant authority to oblig.itc the govern- 

llie st.itement said the pro|>oscd bill 
would merely put the government into 
installment buy ing, a practice which in 

E crsonal operation had led millions of 
imilics into over-spending, by substi- 
tuting contract authority for appropria- 

"In a|)propriation bills novv,” the 
statement said, "we generally fully 
finance long-range programs for aircraft, 
ships and other long-leid time items. 
Congress and tlie country know in ad- 
vance just how big and expensive the 

Rep. johnTaber (R.-N. Y.) wlio was 
one of the signers of the statement, said 
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tlie proposed bill will “utterly destroy 
all prospects of a tax cut and break down 
our hopes of balancing the budget. ’’ He 
added that the bill would destroy the 
power of the Appropriations Commit- 
tee to keep spending in line. 

Rep. Don Magnuson (D.-Wash.) an- 
other signer of the statement, said last 
week that under H. R. 8002 any remain- 
ing balances of an appropriation or fund 
at the end of a fiscal year would lapse. 
This, he said, could impose a hardship 
on manufacturers who must submit 
their estimates of annual delivery rates 
and costs long in advance. Such esti- 
mates, he added, are extremely difficult 
to determine accurately. Magnuson said 
passage of the bill could result in in- 
creased costs of the overall program and 
a slower delivery rate. 

George Hannaum, AIA director of 
industry planning service, charged that 
the bill, if passed, would “hamstring 
vital defense projects and cause costly 
delays.” He said that, if funds are ex- 
hausted before the end of a fiscal year, 
no provision is made for funding con- 
tracts for the remaining days or months 
—a situation that could not be corrected 
by a supplemental appropriation by 
Congress because of the amount of time 
it would require. 

Production of top priority defense 
projects such as the anti-missde missile 
could be seriously affected by the bill, 
Hannaum said. Technological break- 
throughs or advances governing its prog- 
ress and gains or failures to achieve 
them on a rigid schedule would cause 
the program to be accelerated or de- 
celerated, he said. 

“There is no method of determining 
a year in advance just what our scien- 
tists and engineers will discover in their 
probings of technological frontiers,” he 
said. “If an unexpected breakthrough 
is made, funds ate not available to ex- 
ploit this advance simply because they 
were not requested in the estimate.” 

The AIA spokesman said it had been 
conservatively estimated that delays of 
three to nine months could be incurred 
in a new fiscal year before funds would 
again flow to contractors. These gaps, 
he added, could only be bridged by ask- 
ing contractors to shoulder financial bur- 
dens that they might be unable to 
carry, or to assume risks they are unable 
to ^ke. 

William M. Allen, Boeing Airplane 
Co. president, also protested the pro- 
poser! legislation in a letter to Magnu- 
son. Allen warned the bill could tend 
to increase overall costs of programs by 
requiring a contractor to pace his ef- 
forts to stay within estimates of expen- 
ditures rather than proceed on the most 
economical total program basis. 

In addition, he said, anv delav by 
Congress in appropriating funds for a 
new year would result in invoices not 
being paid. 


Bell HU-IA Helicopter 
Ordered in Production 

Ft. Worth— .\tinv’s new HU-IA tur- 
bine-powered helicopter has been or- 
dCTcd into production at the Bell 
Helicopter Corp- plant here under a 
contract issued by USAF’s Air Materiel 
Command. 

Order for the HU-IA, production ver- 
sion of the XH-fO, includes production 
tooling, spare parts and supporting 
equipment. Bell now has enough HU-1 
orders to carry production through the 
end of 1959. 

The order from AMC, which ad- 
ministers the contract for the Army, 
follows a series of three orders for 18 
test versions of the utility helicopter. 
First order was for three experimental 
models. Tlicse three XH-40s are now in 
Phase III flight test. 

AMC ordered six YH--lDs for service 
test, and the first machine built under 
this order flew two weeks ago. Last 
summer, nine more HU-ls were ordered 
for field service test. With the new 
order. Bell will tool for quantity produe- 

Bcll’s new utility machine is powered 
by an 825 shp. Lycoming T53 turbine 
engine. It has a top speed of about 
150 mph., range of more than 200 mi. 
with full payload and a vertical rate of 
climb of 2,000 fpm. 

Army Orders French 
Anti-Tank Missile 

Paris— Nord Aviation has received a 
“substantial" order from the U. S. Army 
for its S-SIO anti-tank wire-guided mis- 
sile. 

The SiSIO, used with considerable 
success by the Israeli army against 
Egyptian tanks during the Suez cam- 
paign, weighs about 33 lb, 

It can be launched from a jeep, heli- 
copter or even from its container. Two 
wires unwind from a launcliing drum 
and are used to guide the missile on 
target. S.SIO, called Tankbuster by the 
French, can be fired around corners. 

It is understood the initial U. S. 
Army order calls for delivery of some 
one thousand missiles. Of this amount, 
some will be delivered directly to the 
U. S. Seventh Army in Germany while 
the balance of the initial order will be 
shipped to the U. S. for further opera- 
tional test programs. S.SIO already has 
been ordered in quantity by West Ger- 
many, Switzerland, Sweden, Israel and 
others. United States originally ordered 
a -Small quantity for test progranis. 

Average speed of the S.SIO missile is 
about 200 fps. Rocket uses a solid 
propellant motor. French estimate the 
mean kill probability at 80%. 


Aircraft Nuclear 
Propulsion 
at Marquardt 

Roy E. Marquardt 
Proiident 

Aircraft Nuclear Propulsion 
projects now underway in 
ASTRO, a Division of Marquardt 
Aircraft, offer engineers and 
scientists challenging opportuni- 
ties in a variety of technical fields. 
Here, where we are dealing 
with development problems on 
high-performance systems with 
stringent design and reliability 
requirements, creative engineers 
and scientists will find real 
challenge and opportunity for 
accomplishment. 

Project personnel are currently 
working in such fields as radia- 
tion shield design, aerothermo- 
dynamics, control system design, 
instrumentation research, stress 
analysis, and neutronlcs. Prob- 
lems range in scope from pre- 
liminary performance analysis 
through design of teat facilities. 

Experienced engineers and 
scientists capable of making con- 
tributions in these and related 
fields are invited to investigate 
the employment opportunities at 
Marquardt. You will find a com- 
bination of significant, active 
projects and a lively interest in 
new ideas, creating the environ- 
ment for professional growth. 
Please address' your inquiries to 
Jim Dale, Professional Personnel, 
16666 Saticoy Street, 'Van Nuys, 
California. 





MARQUARDT 


. ANNOUNCES 



ADlVISjON OF MARQUARDT AIRCRAFT, SYMBOLIZES OUR ACCELERATED^ 
RESEARCH FOR PROPULSION SYSTEMS AND ACCESSORIES CAPABl-E 
'of OPERATION IN THE ATMOSPHERE AND OUTER SPACE, 

ma rquard tS,,,,..^ 



If your problem calls for 

MISSILE TRAINING 



Link's Design, Engineering and Production Abilities 
Provide the Answer 


Link-designed electronic equipment provides a re- 
liable and economical means of training missile 
crews— long before costly installations are put into 
actual operation. 

Link is established as a leader in the development 
of a wide variety of electronic gear. Equipment de- 
livered includes: 

• Go-No-Go Test Equipment • Optica! Systems 

• Component Assemblies • Computers 

• Missile Training Equipment • Simulators 
Efficient production, alert management and mod- 


ern research facilities on both coasts insure that every 
Link unit meets the most rigid specihcalions. 

Link’s team of engineers, accustomed to solving 
unusual and difficult problems, is backed by a pro- 
duction staff skilled in custom-assembly of intricate 
equipment for military and civilian needs. 

Take advantage of Link's long experience in the 
electronics field. For complete information, write or 
call Jack Ritchie, Engineering Sales, Binghamton 
3-631 1 (Ext. 277). A brochure of our facilities is 
available on request. 


tmK 


LINK AVIATION, INC. 

BINGHAMTON, NEW YORK 
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DOUBLE-DECKED Tu-IH (cimspoit is luignt in woild. 


o:t Iijuls, 




Soviets May Offer Tu-114 Turboprop to 


Soviets may put giant turboprop uu world markets; 
low operating cost stressed over speed, capacity. 


Moscow-Advani^' billing of tlic Sov- 
iet Union’s Tu-li4 turboprop transport 
is stressing ppsscngcr-mile economy anti 
I'pcr.itional flcxibiliK-a first sign that 
flic Russians may o#tr tbc huge trans- 
port in world markets. 

Speed. lii|li catrving capacity and 
long-range capabilities arc not being 
oierlookcd, and tbe Russians arc pliiinp- 
ing the Tu-114 as tbc world’s largc.st 
passenger-carrying transport with speeds 
that will compete with the best Rus- 
sian and foreign turbojets. 

flowevcr. a new note of economy has 
been injeeted into propaganda themes 


with an emphasis, rate for the Russians, 
on the low operating costs of the air- 
craft. Undountedlv. the Russians will 
use the economy angle as a means of 
"selling" the plane outside of Russia 
for prestige rather than trade purposes. 
Low Fare Level 

According to Russian sources, design- 
er.' were directed to hold operating costs 
of the aircraft at a level that will pull 
air fares down to a pat with first-class 
tail fates. S. Eger, chief of the Design- 
Test Bureau oF Aeroflot, Soviet-owned 
irirlinc, says the new Tupolev transport, 


in its 220 and 170-passenger versions, 
will be a major threat to railroad domi- 
nance of long-haul trav el in the U.S.S.R. 

Eger says the first Tu-114. which 
has the standard 170-passeiigcr config- 
uration and is now undergoing flight 
tests, will have a pavload of 66.120 lb. 
He adds that the l20-passenger inter- 
continental model will be .able to use 
its 600 mph. mivimum speed on long- 
haul routes to compete with the best 
turbojet transports offered by the Rus- 
sians or other countries. 

Tlie 1 20-i5asscngcr version will be 
used on routes from Moscow to coun- 
tries outside the Iron Curtain as a pro- 
paganda vehicle. Most observers now 
feel that any solid progress toward a 
bilateral agreement between the U.S. 



NAVIGATOR rides in Tii-114 nose. Sketch shows 170-|)asseii|er seating pUn. 
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and the Soviet Union for a New York- 
Moseovv route will begin only after a 
fleet of the 1 20-passcnger model is avail- 
able. 

Moscow-New York Nonstop 

The intercontinental will fly nonstop 
from Moscow to New York in 10 to 
12 lir., according to Russian sources. 
Tlie plane also will be used on routes 
from Moscow to New Delhi, Vladivo- 
stok and Peking. 

In addition, the 170-passcnget ver- 
sion will fly nonstop from the Russian 
capital to New Delhi and probably will 
be used on such domestic routes ns 
Moscow-Irkutsk and Moscow-.Alma Ata. 

Eger points out that on hops from 
Moscow to such southern vacation 


spots as Simferopol, Sochi and Min- 
eralnye Vodv, two 220-passengcr Tii- 
1 1 4s. flying for two and one-half hours, 
will be able to carry as many iiassengers 
as an c.vprcss train which requires two 
days to make similar trips- He adds 
that on routes where passenger traffic is 
subject to sharj) seasonal chaoges. the 
double-deck Tu-114 can be used to 
handle large quantities nf cargo and 

The Tu-114 is equipped with four 
Ku7-nctsov XK12 engines which, ac- 
cording to Eger "are almost twice as 
powerful as existing turboprop engines 
on foreign planes.” Engines ate similar 
to the tvirboprops which power the 
Bear liombcr and develop about 12.000 
cslip. each. 

llie plane can take off on three en- 
gines and maintain altitude with two 
engines operating on either side- Land- 
ing gear is similar to the Tii-104’s, 
Cabin pressure when flving between 
56,000 ft. and 59,000 ft. corresponds 
to an altitude of about 7,900 ft. .\ir in 
the passenger compartments is changed 
24-25 times per hour. 

Design Teehnique 

The ’Tu-114 represents a major step 
forward for the Russians in developing 
design techniques that result in in- 
creased efficiency and lower cost of 
operation. Cargo and baggage bins have 
been made more accessible, provisions 
for fast ground handling arc incor- 
porated in tlie design, and fuselage lay- 
out lias been arranged to accelerate in- 
flight passenger sen’iee. 

Russians also liavc shown marked 
progress in attaining high-density seat- 
ing configurations, a factor likely to 
create customer appeal among sniallcr 
nations- In addition, designers have 
diverted courecs sharply in styling in- 
teriors by replacing the cumbcrsonic 


mid-Victorian decor of earlier planes 
with an ultra-modern motif. 

Lightweight metals, foam rubber 
cushions and plastics arc now used to 
iiicrcasc pavload, improve efficiency and 
brighten interiors. 5\'a!ls and ceilings 
aie decorated in bright tones. Both the 
Tu-1D4 and the 'Tu-lH use a non- 
combustible plastic called “^avinol” by 
the Russians to covet bulkheads so they 
can be w-ashed and disinfected. 

On the standard 170-passcngcr and 
intercontinental 1 20-passcnger models, 
the forward cabin will be equipped with 
41-seats arranged six-abreast for ”sec- 

Cloak rooms on both sides of tlic 
aisle serve as bulkheads to separate the 
forward and center passenger cabins on 
all three Tii-114 confignrations- 
Restouront Localities 

Standard and intercontincntnl models 
will have a ”rcstauiant-typc” center pas- 
senger cabin with eight tables, each 
with six chairs. The tourist version 
will catrv 66 seats in tlie center cabin 
with two tables. 

To the rear of the center cabin vvill 
lie located the buffet tliiit will be con- 
nected vvith a lower deck galley by two 
electric elevators— one for hoisting pre- 
pared food, the other for returning 
dirty dishes- 

Tluis the food preparation area is 
isolated from passenger cabins- 

To the rear of the buffet, on tlie 
riglit side, will be a stairway to tlic 
lower deck. On the left side will be a 
small cabin for three passengers- 
,\ll versions of tbe Tu-114 will have 
four roomettes-tvvo on each side of the 
aisle— just forward of the third passenger 
cabin. Each roomette vvill be equipped 
vvith either six seats or three sleeping 
txTtlis-two divans and a folding upper 
bcrtli. The roomette scats apparently 


World Market 



^CtNISSII 


FOUR turboprop engines power Tu-114. Cantilever monoplane has swepf-back wings. 
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,irc not included in the scat count of 
the 120-passenger model. 

Rear cabin on the standard version 
will accommodate v-1 passengers in 
''second-class’’ seats, three abreast on 
each side of the aisle. The long-range 
1 20-passenger model has a first-class 
tear cabin with more comfortable and 
larger seats for 28 persons. Tourist 
model ha.s 76 seats in blocks of four and 
three in the rear compartment. 

llie plane's tail section contains Urge 
cloakrooms and washrooms. 

On normal routes, aew svill consist 
of two pilots, nasigator. engineer, radio 
officer and three stewardesses. 

TCA Route Monopoly 
Ordered to Be Broken 

Ottawa— Plans of the Canadian go\- 
ernment to introduce competition over 
its tr.inscontincntal ait routes will break 
a monopoly held by Trans-Canada Air 
l.ines since 1936 when the airline was 
founded. 

Decision to change the long-standing 
government policy against competition 
was disclosed earlier this month when 
Canadian Transport Minister George 
Ilecs said in a speech at Timmins, 
Ontario, that competition will be in- 
troduced "on domestic air routes on 
a gradual basis svherc economic con- 
ditions warrant.” 


Possibility that Canada's new ruling 
party, the first Consersatisc gos ernment 
in 22 veats, would open the country’s 
cast-west routes to one or more Cana- 
dian caniers was predicted last summer 
b\' .Aviation Week (.AW Jul\ 1 5, p. 
-15). Final decision as to whicli airlines 
and liow many would l>c granted op- 
erating authority will be up to the Ca- 

Historicalh-. the board has ruled 



against the addition of a second carrier 

routes because of tire gorernment’s 
shind against competition. That a 
switcli in gosenmient poliev was in the 
making, howescr. was first indicated 
by a board action last scat wlicn sev- 
eral of Canadian Pacific .Airlines’ short- 
haul routes were transferred to smaller 
airline operators (.AW Sept. 2, p. -17). 

Both Canadian Pacific Airlines and 
Pacific W’cstcni .Airlines liasc filed ap- 
plications svith the Air Transport Board 
for routes from Vancomet to liastcrn 
Canada. At present, Canadian Pacific 
domestic scli^nlcd operations ate con- 
fined to W'estern Canada. Pacific 
W'estern conducts an cNtensive charter 
0|>c ration. 

flees said discussions ate to l>c held 
in the next few weeks svitli the U.S. 
on new routes between the two coun- 
tries. However, before anv new domes- 
tic or international routes ate assarded 
by the board, a studi of the transcon- 
tinental route problem is to be con- 
ducted by Stephen Whcatcraft. British 
aircraft consultant formerly with British 
European .Airwass. 

Canadian Pacific .Airlines president. 
G. W. G. McConachie, said in Van- 
comer that his airline would operate 
either the Bristol Britannia turboprop 
or the de Hasilland Comet -1 turbojet 
on any transcontinental route granted 
it hi the bnard- 

Smallcr airlines in Eastern and W'est- 
ern Canada, operating out of W'inne- 
peg and Montreal, were expected to 
appK' for feeder-line routes to link the 
transcontinental routes with present op- 
erations in Northern Canada. 

flees emphasized that competitiic 
airlines obtaining domestic routes would 
also be expected to sene points which 
ncx-d air senice but which are not self- 
sustaining. 

Turboprop Convairs 
Ordered by RCAF 

Montreal— Ten turboprop sersions of 
the Comair 4-10 will be built for the 
Roial Canadian .Air h'orce by Canadait, 
Ltd., Montreal subsidiary of General 
Dynamics Corp. 

.Aircraft, designated CL-66, will be 
powered by British Napier Eland-6 
engines and will be offered by Canadair 
to world airlines in a commercial con- 
figuration. Two will be delivered to 
the RCAE this year. A 540 fitted with 
Elands has been demonstrated to the 
RC.AE and now is undergoing U. S- 
CAA certification tests. 

RCAh' plans to buy about 36 Elland 
engines for S3. 7 million on initial order. 
Napier production is planned to go to 
1 20 to 1 30 engines a year. Company lias 
order for 12 engines for three RK.Al. 
Brazilian airline planes, with options on 
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another 56 engines for the remaining 17 

aircraft. 

Comair Division of General Dy- 
namics now is phasing out Liner pro- 
duction at San Diego, Calif., to make 
room for its S80 jet transport. Canadair 
will take o\et complete tooling system 
and set up production at Montreal. 

Aircraft will bo known as the Cosmo- 
politan. Officials feel combination of 


By Glenn Garrison 

New York— I'light Engineers’ Interna- 
tional Assn, won the first point in hear- 
ings begun here last week by an enicr- 
genty Presidential Fact Finding Board 
seeking to unsnarl blocked negotiations 
between both FEIA and Air Line Pilots 
Assn, with Eastern Air Lines (AW’ Feb. 
10. 0. 43). 

Ai.P.A. scheduled for a separate heat- 
ing before the three-man board in its 
bargaining for a new contract with East- 
ern. sought to consolidate its ease with 
the flight engineer, because of the over- 
lapping of a major issue— wlio will he 
the third man in the cockpit, llie 
pilot's group insists that jet flight engi- 
neers be certificated as pilots in.stead of 
iiiechanic-ciiginecis as is presently the 
ease. Tlie fliglit engineers want their 
contract to guarantee tlie presence of a 
flight engineer in Eastern’s planes. 

AI.P.A suggested to tlie Board that it 
was ’'highly artificial” to keep the two 
eases apart as though they were not 
related. The fliglit enginwrs retorted 
that the pilots liadn’t any bu.sincss in 
their case and that theirs w-as a scpatalK 
dispute with Eastern. 

■Tccluhcally there are two lioards: 
Emergenev Board No. 120 set up to hear 
(he FEIAlF.astern case, and F.nictgency 
Board No. 121 set up for the .ALPA- 
Eiistern hearing. 'I1ic board members, 
under tiio cliairmansliip of Dasid Cole, 
went into off-the-record sessions witli 
the flight engineers, pilots and airline 
h' straighten out the procedural hassle, 
and decided to keep the eases apart. 
The board is hearing FF.IA’s case first, 
then Eastern’s response. I'lien it will 
hear AI.PA's case and tlie. airline’s re- 
ph. and will in the meantime ask cither 
union to respond to questions where 
overlapping issues are im-oKcd. 

Tlie flight engineers’ opening sLitc- 
ment listed “protection of rights of 
representation” and "a modest form 
of union sccuritv” among its major de- 
mands and accused tlie pilots’ group of 
’’pressures on inanagcnient” and seek- 
ing to coerce the carrier into writing the 
pilot requirement into a new contract 
with ALPA. 


pro'vn airframe with turboprcip engines 
will give Cosmopolitan world-wide sales 
appeal (AW Dec. 30, p. 64). New 
plane will liavc a gross sveiglit of 53.- 
200 lb. and will cruise at 326 mph., 
carrying 44 to 60 passengers or 10-15.- 
000 lb. of cargo on a 1.700-nii. range. 
RCA!" said CL-66 will complement the 
CL-44 four-engine turboprop aircraft 
Canadair is now building. 


Other issues outlined h\ Counsel 
Bernard Cusliman for tlie flight engi- 
neers included rest periods, pay guaran- 
tees. desidliead pay, pension plan, travel 
and moving ex[Xnscs. bidding of assign- 
ments, military le.ne pay, scheduling 
and training. The flight engineers want 
their flight pav formnla to become effec- 
tive at the time of checkout rather than 
after two years of sccsice. and they 
want hourly increases of 5.70 for day- 
time flights and S1.05 for night flying. 
They also want an agency shop. 

Cushman said the airline industry 
lags in so-called fringe benefits. On 
union securitv. he slid "it seems incon- 
gruous at this stage of .Amerie.ni labor 
relations tliiit a union should have to 
come before an emergency board and 
ask for security .” 

W'. Glen liarlaii replied for Eastern 
that the '’iinaginary issue over the third 
man in the crew cockpit” had assumed 


’’wholly unw-arranted proportions.” It 
w-.is too bad. Harlan said, that Eastern 
should have been subjected to harass- 
ment by both the flight engineers and 

E ilots. and tlie conipam hoped that in 
jtnre both unions would refrain from 
obstructing proper collective bargaining. 

Harlan said there never was anv real 
basis for the flight enginects’ "feats” 
that pilots would take over their jobs 
with Eastern. Eastern deliberatelv 
cliosc mechanic-qualified engineers on 
its big aircraft instead of pilot-engineers, 
he said, and has felt that w-ay ever since 
and sees no reason to cliangc. 

Civil .Aeronautics .Administration 
rules, he said, always have given the car- 
rier its choice between the two types 
of pctsonncl and possibility that the 
rules might he changed is 'purely spec- 
ulative.” Eastern had repeatedly said it 
doesn’t plan to change its mind. Ac- 
cording to Harlan, the reason it doesn’t 
want to spell this out in the h'EI.A con- 
tract is tliat the proper crew comple- 
ment of future aircraft cannot lie spe- 
cified at this time and the airline can’t 
hind itself to a provision which might 
interfere with management responsi- 
bility in the are-a of safety. 

I'jsfctn has required mechanic quali- 
fication in the past. Harlan said, "to 
ease the imaginary feats of the flight 
engineers.” He said Eastern "had the 
impression" that the flight engineers 
w-anted to w-ait for their contract until 
ALP.A-Eastern negotiations had opened, 
and only after the pilots had demanded 
the pilot qualification had the flight en- 
gineers’ "teal drive" begun. 


De Havillaiid-BEA Contract Near 

with a de Havilland group (nr purcliase of 24 de llarilkind 121 short to medhim 

'^is means de llavilljiid virtually lias won an S84 million contract and that the 
Bristol Hawker Siddclev Gioup's Bristol 200 has been rejected, aviation and govem- 

.Mthoiigh BI'i.A has been oil record for some lime as preferring the de Havilland 
121. the luvernmcnt has held off negotiations pending evidence of the de Havilland 

A de Havilland spokesnom told .Aviation TV cck BK.A auditors have" satisfierl 

aid on a basis of a miiiimnm of 24 aircraft. ’’’ ^ 

Group company, .Aiieo. believes the de llavinond 121 program wtnild break 
even after producing about 60 aircraft. Civil .Aviation Minister Harold Watkinson 
told tlie House of Commons that ncgritiations between BEA and Airco will get 
underwav immediately to settle final details of the contract. BF..A has announced 
It will take nptinm on 12 de Havilland 121s in addition to giving firm orders 
for 24 aircraft. 

In accordance with government |Kilicy. BEA must delay formal announcement 
of the order until after the contract is signed and flic final draft approved by 

De Havilland 121 hav three tail-mounted Rolls-Royce RB-141 byiass engines 
each having 12.000 lb. timist. Since the engine lues a higher bypass ratio than 
the larger Coiiwav from which it was developed, it is expected to have lower fuel 


Engineers Gain Separate Hearing 
In ALPA-Eastern Negotiation Snarl 
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FASTEST AIRCOACH 
BETWEEN 
NEW YORK AND 
LOS ANGELES 



Fly American Airlines famous Royal Coachman— 
the fastest aircoach service between New York and 
Los Angeles— the only DC • 7 nonstop aircoach 
between these two cities. En route, enjoy a 
delicious meal served aboard (when purchased 
with your ticket) and the pleasant diversion of 
a rear lounge. A choice of two flights daily. Use 
American’s “Go Now— Pay Later” Plan when convenient. 


^AMERICAN 
AIRLINES 


American Cites Cost 
Of Switching lo Jets 

Washington— .\mcric:iii Airlini's told 
Hic Ci^^l Acron;mtics Bmrd hist «cck 
that liigli costs of com crting to jet op- 
trdtions would send the carrier's c\- 
pcnditurcs for ground cc|iiipnieiit alone 
up to Sd? million by mid-1960. 

Testifying before the Board in tlie 
second phase of the Gcner.il Passenger 
l ate Investigation, .American A'icc Ptesi- 
elent George C- Van Nostr.mcl said big- 
gest costs in introducing jet transports 
will conic ill tlic expansion of ground 
facilities and in training. 

■'No one can say exactlv what this 
last expansion will cvcntuallv cost 
American. . . . Motcoscr, out present 
facilities expansion prograin contein 
plates only expenditures necessary to 
ptrniit introductiim of jets at present 
airports without the radical changes in 
passenger handling whicli we knovs 
must be made cicntualh’.'' 

Van Nosfrand told the Board that 
gate positions at airports must be 
equipped with special power, distilled 
water and jet fuel facilities. Special 
tools, shop and inotori'acd equipment is 
expected to cost Sl-1.8 million for 50 
Hoeing 707s and 55 Electras. 

Ilic airline’s vice president of per- 
sonnel, Paul \V. Kayscr. testified that 
l.-aining for the jets will be required by 
some 12,000 cmplovcs. lie said that 
training ccists for flight and maintenance 
personnel alone will be in excess of S8 
million over the next three i cats. 

Kai-ser said that .American will pur- 
chase two flight simulators for training 
crew mcmbcTS at an approximate cost 
of SI. 6 million. lie added that the 
largest single gtoiiu requiring training 
for turbine operations are mainteiiancc 
.md engineering personnel. Between 
1957 and 1960, he said, time des-oted 
to training this group will number a[> 
proximatcly 695,000 hours. 

Second phase of the General Passen- 
ger l''arc Im estigation coi ct.s long-range 
planning programs of tlie airlines. Each 
cloincstic trunkline and the .Ait Trans- 
port .Assn, will testify in this phase of 
the ini'cstig.ition. 

Teletype Link Speeds 
Teleregister System 

Dallas-Br.miff Airw-.iys has speeded 
passenger rescrsatioii service by con- 
necting its system tcletipe network 
ditcctlv to a new electronic resen-ation 
svstem built here by i'clcregister Corp. 

New svstem gives 140 Braniff ticket 
offices in the U. S. a direct connection 
to an electronic means of reservation 
mventorv control that has become in- 
ercasingfv popular svith the airlines- 
Pnmiff's svstem maintains an inventory 



COCKPIT 

VIEWPOINT 

By Capt. R. C. Robson 


Magic Lantern 

Last Julv and .August this column detailed the results of some all-weathct 
instrument apptoaclies made at Andrews .Air I'orce Bast- .Among the var- 
ious things learned from tliis approach-light testing was that a need existed 
for a training aid whicli would adequatclv simulate low lisibility flying. 
Recenth 1 had the opportunity to witness a remarkable step in this direction 
—a sistem designed bv W'ard Dm is of Donian Helicopters Inc. 

In' the was- of txickground. Dav is, while with tlie CAA many years aeo, 
worked witli Ed Link on liis first Link Tnuncr. laitcr Davis became the 
first npcnitor of CA.A's first machine. 

During World AVar II his talents in tlic training and simulator field 
were consigned to the Navi' and to tliis day his interest in the subject has 
not faded. Mr. Davis has generously credited this column with being 
responsible for tlie emct|cncc of his device. 

Simplicity Simulator's Virtue 

Basicallv Dmis' idea, called the Dalto Sinuil.itor (Doman Approach, 
Landing and Takeoff), is simplicity itself. It is no tube-studded maze of 
wiring. It is an endless belt on which is portrayed any type of apptnacli 
or ramvav liglits or markings vou care to see. (I cate to see centerline and 
apparently Daiis does ton For that's what his brcadlxiard model shows.) 

The belt is put in motion and simply photographed with a movie or T\' 
camera. Hie belt is perforated at the proper places so that light bulbs 
undcrnc.ith can glint through in almost perfect reproduction of stroboscopic 
flashers. .Appropriate filters can produce any visibility you care to encounter. 
•Although it sound.! too simple to be true, the illusion is real to the extent 
tliat one is moicd to use bodv English when high, or off to one side. 
ap|iroachcs are shown. 

Here is the svay the dcsicc will be used: Take any simulator. Mount 
the movie projector atop the cockpit facing a screen sescral feet away. 
AA'irc the camera controls to the artificial horizon, altimeter, airspeed, etc.. 
and awav voii go. 

You tan flare, roll, dive or pull up; the camera reacts accordingly and the 
corresponding picture appears through your windshield. 

Most Simulators Are Limited 

Numerous other visual dev 
of perfection. Mostly hovvi 


CCS arc in existence today in various stages 
ir. these portray fairlv good weather-conditions 
ilings and 5-mi. visibility, down to as low as 


n the order of 5.00(1 ft. 

600 ft. and i mi. 

Wliilc of some use for airport qualifications and for training relatively 
new pilots, etc., tlicir use does appear limited. Portray ing a circling approach 
or a gas tnick driving down the ramp may be pretty but it completely 
ignores the te.illv short-hair conditions. 

In contrast to this the Dalto device begins at 500 ft. ceilings and 1 mi. 
visibilitv and goes on domi to 300 or 400 ft. visibility-even less if you 
1ikc-(l don't). .And this is the crux of tlie matter. 

.A pilot vvlio can handle verv low visibility stuff docs 


about a 5 mi. condition. 
Tlicse days, when wi 

S icccs of aircraft in an 
cast acquaint tlicin wit 
appears to be a good 


■ asking pilots to take some mighty expensive 
it of some miglity cniinby airports, let us at 
ne of the worse conditions. The Dalto device 
start doing this and it lias the added beauty of 
being a relativelv economical method. 

First public showing of Davis’ “magic lantern’’ was scheduled for this 
month. From what I’ve seen, and what I temembet of the Andrews tests, 
the audience will sec some mighty realistic sights. 
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Better performance, comfort and 

appearance for your business airplane! 


MAXIMUM EFflCIENCr 
as an airborne office is combined 
icilh the utmost in comfort in 
this AiResvarch custom interior 
eont'ersiun in ii Convnir */U0. 


CflHKAIIt 240 IKIEGHAL STAII DOOR, an .-JiRrararcfc modification. INSTALIATION OF WING TANKS by AiResearch brings capacity to 
combines high efficiency- with light ircigAl and orer 2000 gallons.addingr.xtra hours to range of Convair '((» 

smurf appearance. and IIO.(Addeil fuel capacity alsoarailahle for Coneair 2 tO.) 


Come to AiResearch for the finest 
in conversion facilities, 
workmanship and service 


The Coiivoir conversions illustrated 
are typical of hundreds made on all 
types of business aircraft, including! 

bC-3s, DC-6s, Lodestars and D-18s. 
A single visit to AiResearch Avia- 


tion Service can solve any conver- 
sion, modification or servicing 
problem you may have. 

Here, in more than 150,000 s<|iiarc 
feet of floor space, we can install 


new instruments, larger engines, 
extra fuel tanks, the flncsl in radio 
and radar equipment and new. 
complete electrical and hydraulic 
systems. And wc can provide the 
flnest interiors custom-tailored to 
your individual requirements. 

In addition, wc can satisfy all 
yourservice needs from turn-around 
service to complete overhauls. You 
arc invited to inspect our facilities. 
Please write or telephone for full 
inforinatioii. 


THE 



AiResearch Aviation Service Division 


lnl«metional Airport, too Angolot, Colif, • Tetephono: ORogon 6-6tS1 

CorworUon and ModIfIcaKon • Cvilom Inlcrloii • EltcIrUsI and Inttrumont • Radio and Eleclionlci ■ Englnaariag Sarvico • Tvm-Araund Servlit 


cm 250 flights a d.iy for 51 day.s in 
adtancc. 

Obictving that Bianiff’s is tlic first 
direct hookup of its kind in the indus- 
try. the airline 's president. Charles E. 
Bcjrd. said: "Witliout tlic adsaiitagcs 
of the Teletcgister svstem sve nould 
soon be in our air age uherc our planes 
travel at such speeds tliat passengers 
aboard the aircraft would reach their 
destination faster than messages con- 
UTiiing their resersation could he 
handW.” 

Eliminating the time-coiisuining op- 
eration of manually posted rcsersatiou 
cinttrol charts, tlie new hookup aiito- 
inuticallv transfers reservation niessitges 
conung by tclctrpc into llie Br.iiiiff 
message center to the Teletcgister facil- 

Messages are received bv Tcleregister 
on four leased circuits and filtered 
thiiiugli t«i> electronic editors whicli 
eliminate sucli extraneous data as iii- 
forin.ition about ear rcnt.ils and Iiotci 
rcsersatioirs. linen ton information 
then runs thrt>ugb an electronic turns- 
lator, ■through two data processors and 
to storage on a magnetic drniii, Tire two 
data processors run siimdtaucoush in 
parallel and are CTOss-clicckcd. 

Tcleregister operates the imentory 
faciliti at a site near Lme Eield. and 
Btauift leases the service. The carrier's 
present rcsersation load uses about half 
of the S'Stein’s insentorv cipacits. 

Tcleregister operates rc.servation sys- 
tems for .American Airlines, National 
Airlines, Northeast Airlines. Pan Amer- 
ican World .Airwins, and United .Air 
Lines, and the company is building sys- 
tems for Trans \Vorld .Airlines and 
W estern Air Lines. None of these other 
svstcins. however, is directly linked to ,i 
svstem-widc teletype network. 

SHORTLINES 


► Air Transport .Assn, reports business 
transactions tbrmigb the .Airlines Clear- 
ing House were up 13% in December as 
conipiired with the same month of 
1956- Total interline business for De- 
cember was 539,687.082.55 against 
S52.822.790.50 in December, 1956. 

► American .Airlines carried a record 
643,000 passengers more than 412 mil- 
lion rer enue p.isscngcr-niiles in January , 
an inae.isc of 5% and 0.7% rcspec- 
tiscU'. Tire presious January record, set 
III Januarv. 1936. was 624.000 passen- 
gers flown 409.400,000 revenue passen- 
gcr-milcs- 

► Civil Aeronautics Board Examiner lias 
recommended that Continental Ait 
Lines’ certificate be tesised to permit 
single-plane sen-ice between Colorado 
Springs and Los .Angeles and Chicago. 
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AIRLINE OBSERVER 

► .Airline stocks continued to show some stiength in market activity during 
the first part of last week, Capital .Airlines cunnmm stock, which dropped to 
a 1937-38 low of 9s on Jan. 3. recently climbed to a liigli of ISl and has 
been one of the most active stocks among .lirliiie listings. T'W'.k also has 
bee'll an active issue but the relativelv large volume of trading has not 
changed its price substantially. 

► liouglas DC-7 series has Ix.-cn certified bv the Civil .Aeronautics Adminis- 
tration to operate ujs to 28.000 ft., 8,000 ft, above the ]>rcvious altitude limit. 
As vet, no airline has announced plans to boost flight altitudes to the new 

► United Air Lines has broadened its management base bv promoting seven 
offiars to senior vice presidencies and electing 1' imv vice presidents. 
According to United President W. ,A. Patterson the enlarged management 
staff is based upon an anticipated traffic increase in 1965 of more than 
double last vear's volume. 

► Chicago llelico]>tct .Airways' pnieliase of two additional Sikorskv S-58 
liclicoptcrs (A\V Feb. J, p. 40) brings the carrier’s fleet of the IZqiasseiiget 
hclicojstcrs to a total of five. The additional helicopters will increase serfing 
capacity of present scheduled flights from 871 to 1,032 per dav, 

► Soviet Rus.via claims its Tu-104 recently flew the 4.330 mi. route fxni 
Moscow to A'ladivostok in II hours during a test flight. .Aeroflot is sched- 
uled to place a Tu-104-A in regular service on this mute this month. 

►Civil .Acionantics .Administration granted S6.5 million in January for air- 
|>ort im]srovcinenl and dcvclo|>mcnt in 13 states, bringing tlie total ainoimt 
granted during tlic first seven months of tlic emrent fiscal year to S32 niilliim. 
•Among the more siaablc grants arc Los .Angeles Intemationa] .Airuort. 
Greater Cincinnati Airport and Thco. Francis Green Airjiort of Provi- 
dence, R. I. 

► Total of iO mrcniatioiiai airlines have agreed on kerosene with a frecaev 
point of — 50C as a eoiiinion jet fuel for turbine aircraft operations. .Agree- 
ment does not set an internatioii.il standard or affect carriers preferring 
|P4 fuels but is a major step toward rt-.iching siipjily. distribution and storage 
economics. 

►Eagle .Airways has been recommended by a Civil Aeronautics Board 
examiner for a foreign air carrier permit authorizing service between Bermuda 
and New York. Eagle is a Bermuda corporation created by the Bctimida 
legislature. 'ITic carrier will o^ierate A'isconnt 800 tnrbopro]is on lease from 
Eagle Aviation Ltd, of England. ITic British firm also will [irovide pilots, 
maintenance and administrative personnel to conduct the service which 
contemplates an initial frequency of fis’e romidtrips |)cr week Isetwcen 
Bermuda and the U. S. 

► Sen. Hubert Humplircv (D.-Minn.) has introduced a resolution calling 
for an investigation of Inteniatioiial Civil Aviation Organization's activities 
in the field of airrwrt economies and airport-user charges. Himiphrcy charges 
that, altliougli ICaO "has never iveen granted anv power to lix or regulate 
airport-user charges at .American airports, (it) lias nonetheless undertaken to 
promulgate iind distribute tlirouglioiit the world a statement purporting to 
establish principles governing all aspects of airport economies." 

► Pan American World Airways will construct a jet ovc-rhanl base on its 
Miami facility at a cost of between S15 million and $20 million. Construc- 
tion ss'ill begin Julv 1. 

► T rans World .Airlines set an all-tiiiic January record last inontli by complet- 
ing 98.3% ol its schedule mileage in the U. S. 'Hie airline scheduled mi 
average of 275,000 mi. daily and completed a total of 8.260.000 for the 
numth, TWA credited depciidabilih’ of winter flying, obtaining full use of 
its new $25 million system overhaul Isasc and improved operating and servic- 
ing procedures. 
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HOW TCA CHOSE THE VICKERS VANGUARD 


Here are the seven reasons^ 



Why TCA chose the jet-prop VANGUARD as its medium -long -range airliner 


5. LESS NOISE, SHORT 5.LARGE FREIGH1 


7. QUICK TURN-AROUND 
EASE OF MAINTENANCE. 
The viniuaid piomlies 

time. Chech polnisare read- 
ily accf«silile.ii>c«llts open 
easily, majmeniinechanheis 
simplified. WW large doors, 
fore and aft. In both Height 
and passenger decks, pay- 
loadhandling IsfasL Ground 


jet-prop 


400 mph plus. . . SSOO-mih range.. . up to 120 passengers. ..up to 10 tons of freight 


poweneo by four rolls-roycs tync enoincs 
VfCXERS-ARUSTRONOS (AIRCRAFT) LTD.. WeYBRIDOS. BNBLAND • MEMBER COMPANY OF THE VICKERS OROUP 
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Army, JPL Assemble Jupiter-C Satellite Vehicle 


MISSILE ENGINEERING 







Tni^ in j series tfescriblnf the advsntjges cf ceremlce 
In electron tubes. Preylousir blscusseO) Imoect snd heec. 


Surviving Vibration 

is an Eimac Ceramic Tube Extra 


High reiiability in severe environments is on importonl vocvum 
tube requirement in many aeronauticoi opplicotions. An im* 
portant aspect of this reliability is o tube's ability to operate 
under extreme vibration without envelope doiroge, introducing 
noise or developing interelectrode short circuits. Eimac ceramic 
design incorparates mony advanced feotures that improve tube 
performonce under these conditions. 

In the illustration an Eimac ceromic 4CX300A, 300 watt tetrode, 
is being operated in a circuit while undergoing 30G vibration 
at 20 to 2000 cycles per second. The exceptionally low noise 
level, produced under these conditions shown in the graph 


above, remains less then 1 % of normol signet over the entire 

Other advantages of Eimac ceramic tubes ore: resistance to 
domage by shack or high temperature; compactness without 
socrifice of power; ability to withstand rigorous processing 
techniques thot leod to high tube reliability, uniformity ond 

longevity. 

In its new line of ceramic tubes, Eimac has the answer for the 
aeronautical engineer who needs a tube thot will deliver full 
output under extreme environment. 


'5 


Write our Application Engineering Department for a copy of the 
new explanatory booklet “Advantages of Ceramics in Electron Tubes" 

EITEL-McCULLOUGH, INC. 

SAN BRUNO CALIFORNIA 
with Ceramic Tubes that can take it 



PRODUCTS DES GNEO AND MANUFACTURED BY EIMAC 


Negative Grid Tubes 
Reflei and Amplifier Klystrons 
Ceramic Receiving Tubes 


Vacuum Tube Accessories 
Vacuum Switches 
Vacuum Pumps 


Includes the most extensive line of ceramic electron tubes 



New York-Rnpid progress is being 
made in contplcting a 285,000 Ih. Ship 
Motion Siniiiiator licing built to sub- 
ject Na\y’s Polaris intermediate range 
isallistic missile to the tlirce important 
motions of a sliip; heave, roll and pitch. 

Simulator, wliich sv.is designed by 
Locwy-llydroprcss Division. Baldnin- 
Lima-IIamilton Corp.. is designed to 
tUipUeatc motions to which tlie Polaris 
would be subjected if movmtetl on the 
deck of a shi|). siicli as the nuclear- 
posvered giiidetl mis.silt cruiser U.S.S. 
l.ong Beach, or those produced by an 
atomie-powered submarine. Althoiisli 
tile s.iinc basic criteria exist sslictbcr the 
missile is deck- or submarine-mounted, 
there is a considcralsic difference in 
missile's center of grasitx' location in 
rebition to sliip center of snisity. If 
dcck-moirntcd. missile and sfiip centers 
of grasity ate \ertieally separated by a 
considerable distance; if submarine-- 
mounted, centers of gravits' arc rcli- 
tisely close fogctlicr. Loewr's simulator 
piosides an adaptor whicli makes it 
possible to locate tlic missile so tliat its 
center of gravits isill be correctls lo- 
cated for cititet condition. 

Construction of the massive macliinc 
is progressing at Bethlehem Steel Co.'s 
Bctlilehcm. Pa., plant, wiicrc major 
components arc Ireiiig inatcd- 

At Patrick AI'B. ITa.. a 50-ft.-decp 
concretc-lincd pit designed to house 




accuracy allows 
longer engine life— Honeywell’s EGTI 
(Exhaust Gas Temperature Indicator) 

Pilot can now run engine at maximum performance temperature with- 
out damage. That's because EGTI's greater accuracy makes it unnecessary to allow for 
ordinary gage error to keep within safety range. Results: longer engine life, more 
accurate maintenance records, greater safety for pilot. Only transistor EGTI granted 
MIL installation approval. 



Availible with inK^ntl switching and 
provisions for Engine Temperature 
AnsJyaing, Recording and Time. 
Tempentture Integrating. 
AppUcathns: EiJiaust Gas and Tur- 
bine inlet tempersrute indication 

Input: 113 voles, 400 cps. 


Power Cansumprien: 6 watts at .7 
power factor. 

Accuracy: ±5“C 

Range: 0* to 1000°C. otO” to 1200'C. 
Respouse: 3 seconds maximum, full 
scale travel. 

Dial Sises: 2.inch or 3.inch. 
K'arm~up! Instantaneous, 


Temp^ature Range: — 67”?. to 

Length: 6.23 inches, basic unit. 
Weight: 0.9 Ib. nominal, basic unic. 
For further information write; Min- 
neapolis. Honeywell Aero Division, 
Dept. AW-2-44, 2600 Ridgway Road, 
Minneapolis 13. Minnesota. 


Honeywell 

|~h| 



Takeoff Unit Assists Victor, Vulcan Bombers 

Constant thrust setsions of the dc Hnvjllimd Spectre rocket engine iiow' are in production for the Victor and \'iilcan bombers as assisted 
tjkeolf units. One will be Ettcd under each wing. Engine, complete with fuel and oxidant tanks and pumps, is installed in rclcnsahlc 
iijccilu which is dtoppcti and used agairt. .Absence of variable thrust mechanism and redesign to slush weight of original unit was an. 
nimi;ccd Last seat. Nacelle Is doublc-skiimcd in region of fuel and oxidant plastic bags. Nitrogen bottles pressmiac the ssutenis initiallv 
fur shirting. Roth pumps can be seen with the high-test peroxide pum]i on right. Ow'ing to short load period, a much smaller uucooled 
lubricating srstem for |rtuiip reduction gearing lias been fitted. Engine is carried in rear of container; kcrnseiic tanks are in iniddlc, and 
high-test pertxxidc tanks in front. Single 36.ft. dianietei |iaracbiitc locates from center section. On release, au extractor gnu fires pilot 
chute and ram aii fills air bags along bottuin of container to enshion landing shock. I’eifoiations in bogs act as dam|iing orifices. Container 
has high neg.itisc incidence stubilircr.s and is lumiiitcd to wing level nith engine canted inside. 


the 36-ft.->innilati)t has been completed 
■•nd ivork is progressing on an adjoiii- 
ing powetlimisc whieh will contain all 
engines, drives and controls associated 
with the siiiurlatot (.AW .April 2, p. 61 ). 

Aniou| problems encountered in the 
d.'ign of the te.sling site were: 

• I)^'atcrin| troubles. Rcing built 
only a short distance from the const- 
line in typical I'lorida sand, an extensise 
de-watcring system liad to be devised 
to allow a liole 50-ft, deep to be dug 
successfully in an area where the water 
table is onh 7 ft. below the surface. 
Once water liad been pumped from the 
digging aren, sheets of thin ])lastic ma- 
terial were buried serticalb in the sand 
to keep the water out. .Abo, the entire 
concrete structure h;id to be made 
heav\- enough to keep it from floating. 

• X'cntilation of the ]>owcrplant and 
pit is essential to make the areas liabit- 
•iblc. Particular headache conccruiiig 
the pLint air supply was that it liad to 
function corroctls even at blast-off diir- 
iiig whicli time tlic Polaris' e.xluiust 
might impinge almost directly on the 
building, and air intakes had to he de- 
'igned so tlies could ftimisli air that 
could be bre-.itlicd in spite of firing con- 
ditions. 

l.oess'j-llsdropress dcseloped all lui- 
nian emironment criteria for the siinu- 
l.itor site including items such as lo- 
cation of access roads, pmteclion of 
I'lxtrators, heating and ventilating, etc. 
Heave, Pitch and Roll 

lilt hulraiilicalb-operated 'iimdator. 
winch borrows nianv techniques from 
l.oewi-dc'clnpcd liidroptesscx, can dii- 
plic.ite anj )3rogr.iinnied series of sbiji 
motions, 

I lie inadiint will hasc provisions for 
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duplicating motions lecotded on mag- 
netic fapt. The tape recordings will |sc 
made in an actual vessel at a later date. 
Ptak ship movements will probably 
have to be lessened to avoid overstress 
iiig the simulator. 

Other Uses 

Other possible uses of the simulator 
would be to: 

• Test ait ejection system for the 
Polaris, using a duniinv missile. Tobil 
weight of such a svstem would be about 

140.000 Ib.-lOO.OOO Ib. for the cicetor 
and 40.000 Ib. for the weighted dummy 

• Test an encapsulated human being to 
check effects of shipboard motions. 

Machine is capable of duplie.iting 
heave motion with displacements U|) to 
16 ft., roll or pitch up to plus or niiiius 
14 deg. and siimiUancons toll and pitch 
motion up to plus or minus 10 deg 
Companv engineers developed a hy- 
draulic countetMlancd svstem in the 
siiimlator's hydraulic drive sv'stciii which 
reduced total liorscpowct drive require- 
ments bv 700 hp.: from 3,700 lip. to 

5.000 hp. 

Man’s Flexibilily Held 
Asset ill Space Flight 

Los .Aiigelcs-ChmvicHiiu that a Ini- 
man pilut is an asset in space Bight 
was voiced here by Brig. Gen. Donald 
D. Tlickingcr, Ait Re.ve.irch and Dc- 
vclopnicut Command director of hu- 
man factors, and Scott Crnsstield. 
cxperiiiiental test pilot of North Aiiieri 
can Aviation Inc., before a .vcctional 
meeting of the Institute of the .Acto- 
iiautie.iT Sciences. 


Gen. Mickiiigct said that for a cost 
of 5% or lO'c in terms of weight, a 
liiimaii crew can improve reliabilih', 
cfficieiicv and cconomv bv as much as 
70K. Crossfield am|)liflcd this when 
he pointed out that tlie insertion of a 
human pilot vastlv simplifies seno 
loops because of tlic varietv of func- 
tions he can perform. Bv simplifviiig. 
he enhances reliability, cuts weight and 
reduces logistic requirements. 

Both men noted that a liuiiiaii crew 
will give the aiiaaft or missile svstem a 
flcxibilitv of response to citciunslaiices 
that e.in be had in no other way. 
Crossfield said that very few militarv 
missions take place exactly ns planned, 
llio man progr.miming a mission on 
the ground cannot anticipate encmv 
counteraction or anv of the number of 
ehanec factors which can intervene to 
make bis plan worthless and wasteful. 
Regarding the chance factors. Crovs- 
field observed that nianufactiirers still 
put manual overrides in airaaft systems 
so the pilot can serve as a kind of uni 
versa! back-stop svstem. lie said one 
of the anticipated failures occurs in ii 
subsl.intial percentage of militarv mis- 

Ctossfield disagrees with the opinion 
that the art of airmanship should be 
taken over by “black boxes." leaving 
the pilot free to serve as a tactical deci- 
sion-maker. The reaction time of a 
trained pilot is shorter than that of a 
computer-controlled seno loop espe- 
cially where a selection of alternatives 
is involved. Ctossfield also opposes 
“Red Light, Green Light, Idiots Dc- 
hglif instrumentation on the ground 
Unit few flight situations Can be boiled 
down to a go, no-go decision. 

He called for instmincnts that de- 
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scribe tlie problem so the pilot can 
choose from alternative solutrons. He 
may be obliged to choose the lesser of 
two evils and a go, no-go presentation 
is not much help in cv'aluating them, 
according to the speaker. 

Gen, I'lickingcr said that the manned 
weapon system offers tactical and strate- 
gic advantages of mobility and combat 
readiness which are lacking in un- 
manned missiles. A recoverable manned 
system is its own pre-launch transporta- 
tion and can be redeployed quickly and 
c-a.sily to confront tire enemy with a 
liigh-stake sliel! game. Tire fact tliat 
it is reusable makes it possible to exer- 


cise the svstem continually and score 
the reliability of all its parts. To score 
an unmanned system with equal valid- 
ity would be uneconomical because of 
the liieh expenditure of one-shot sys- 
tems, ne contended. Gen. Flickingcr 
said that two working groups in c-acli of 
the biomedical and behavorial science 
fields with representatives from t-acli 
major USAF rcscarclr and development 
agency liavc been created. He said the 
groups have been in almost continuous 
session for six weeks, reorienting USAF's 
ptogram.v in the life sciences toward 
space flight under the leadership of Col. 
John Paul Stapp. 



SHELTER for Thor IRB.M is portable; will 


Thor IRBM Hangar 
Under Construction 

San Antonio— Portable shelter for the 
Douglas Thor IRBM has been designed 
by the Southwest Research Institute, 
and prototype shelters are now being 
built by Missile Engineering Division 
of Douglas Airaaft Co, 

Ihoi hangar will provide shelter for 
the intermediate range ballistic missile 
at its launching site. It will protect 
the missile from a wide range of hot 
and cold weatlicr conditions, and it is 
built to withstand winds up to 120 
mph. W'hen Tlior is to be fired, an in- 
ternal power svstem rolis hangar back 
from the missile so the weapon can be 
erected on its firing pad. Dct.ichablc 
front wall of the shelter can be rolled 
away manually. 

The shelter is demountable, and its 
largest component measures 8 x 1 ? ft. 
It is air transportable, as is tlic Tlior 
missile. Since the Army's Jupiter IRBM 
is smaller than Tlior. the hangar could 
conceivably be used for that weapon 
also. Thor hangar was designed by 
Southwest Research Institute architects 
under a Douglas contract. Douglas en- 
gineers are responsible for dcicloping 
the actual hardware. 

Electroplating Company 
Studies Thor Nose Cone 

Bart Manufacturing Co., Belleville, 
N. J., electroplating concern, is work- 
ing on methods of protecting the nose 
cone of tlic Air Force Thor intermedi- 
ate range ballistic missile from friction 
during re-entry. 



the LEWIS ENGINEERING COMPANY 

naugatuck, Connecticut 
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BENDIX^ IGNITION SYSTEMS-FOR THE BEST IN JETS 


Another great jet engine has incorporated an ignirion 
system designed and built by Scintilla Division of Bendix 
Aviation Corporation. Such a system, with the plus 
features that are a result of years of ignition design 
experience, is in u.ve on the powerful froquois jet engine, 
product of Orenda Engines Limited, of Malton, Canada. 

Selected as the power plant for the Avro Arrow, the 
Iroquois is a powerful jet engine of very advanced design 
developing over 20,000 pounds’ thrust. Arrangements 


were recently completed Ivetwccn Orenda and Curtiss- 
Wright to permit manufaciure of the Iroquois engine in 
the United States. 

We are proud that Orenda chose a Bendix-dcsigned jet 
ignition system for the Iroquois. Serviceability, reliability, 
and extended overhaul life are inherent features of all 
jet ignition systems liuilt by Scintilla Division of Bendix 
Aviation Ctorporation. 



Scintilla Division 








{ Vocabul^y 1 


read'i.ness: 


when a fighter as new as tomorrow 
is in service with the Fleet today 


There’s a bright, new glint to our Fleet today. 

Chance Vought’s 1,000-plus-mph Crusader has 
arrived — in strength! This Mtent fighter was designed 
a champion — in speed, ceiling and firepower. It was 
engineered, too, for s\^t production and for smooth 
introduction to pilots. 

This sped the Crusader to duty faster than any 
modem jet. It brought to the Fleet in an age of perd 
0 weapon that will hold its edge. 

Wim the Crusader comes a new realm of four-figure 
speeds. Already, Navy and Marine pilots have used its 
performance to smash major world's records. Their 
unprecedented supersonic and carrier-to-carrier cross- 


ings of the U. S. signal a new chapter in manned aircraft 
speed and mobility. 

Today, sauadrons of Crusaders sweep the skies above 
the seas. Tneir trophy-winning performance adds un- 
matched combat strength to America’s power for peace. 

Scientists and engineers: pioneer with Vou^t in new 
missile, manned aircraft, and electronics programs. For 
details on select openings write to: C. A. Bcsio, Supervisor, 
Engineering Personnel, Dept. M-3. 




X-Ray Probe May Eliminate Flaws 
In Solid Propellant Rocket Fuels 


Solid ptopeUanl rocket engines with 
\irtualiy 106% reliability arc expected 
to result from new X-ray inspccKon 
etimpmcnf being built for the Thiokol 
Cliemical Corp. by High \’o!higc En- 
gineering Corp. and Bendix Friea. 

Careful manufacturing procedures 
bine kept solid fuel engine reliabilitv 
around 95%. but lliTokol believes 
X-ray inspection which can detect the 
slightest flaw in the propellant charge 
will practicalh- eliminate engine f.iilure. 

Maws in tfic charge, such as cracks 
and holes. Can .suddenly increase burn- 
ing surface and combustion pressure in 
the engine and cause a bomb-like cxplo- 

Nesv inspection setup is shown in 
the accompiinying skctcli. A lis’dtaulic 
lift raises and rotates the solid propel- 
lant charge around a "wand” which 
directs X-ra\' radiation lateralis through 


the charge. The X-rays are generated 
b\- a two-niillion-volt Van de Graff 
linear accelerator and arc picked up by 

The Luniicon picture is relayed by 
closed circuit TV to the operator’s posi- 
tion. Tlie slightest uonhoiiiogcneits' in 
the charge results in an aberration in 
the radiation bombardment of the 
Linnicon and is picked up sisually by 
the operator. 

The first X-ra\ inspection equipment 
will be iitsfalled at the Tliiokol plant at 
l.r>nglioTn. Tex., during this month and 
March- It will be able to handle en- 
gines 10 ft. long. Tlic Van de Graff 
accelerator and ‘'wand " arc being huiit 
bj' High \'oltage Engineering and the 
Lumicon bv Bendix Friez. Larger 
equipment is being planned and will be 
built contingent on the success of the 
appsiiatus at Longhorn. 



2X2 = WHAT? 


The slDple Datheoatlcs of 
missiles experts some- 
times has ordinary people 
bewildered. The second 
comrade was purported to 
have weighed IlOO pounds. 
Using what has been ac- 
cepted as a safe rule of 
thumb - that each payload 
pound required 1000 pounds 
of thrust - Sputnik II's 
rocket power should be 
1,100,000 pounds. The 
experts announced figures 
variously between 500,000 
and 800,000. 


Mors thrust, more fuel. 
More fuel, more weight. 
More weight, more thrust. 
What we need and will get 
are higher engineering 
skills: lighter, stronger 
materials; more powerful 
propellants. 


So long as the shape of 
things is tubular, formed 
and welded rings will be 
used to support or to 
contain missile engines. 
Forming and welding rings 
is King's only business, 
has been since 1904. For 
the past several years 
we've been supplying jet 
engine manufacturers with 
high temperature alloy 
rings at the lowest reject 


thing to oontribute to the 
missiles progi*am. We 
think we know perhaps a 
little more than the 
average small company be- 
cause of our engineering 
contacts. Our fortunate 
size permits us to under- 
take research programs, 
turn out pilot orders . . 
and we can crank up over- 
night to handle produc- 


n 

FIFTH WHEEL CO. 
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QVitUFIC^TIOKSi 


COVCLVSIOIl! 


This is an invitation to utilize the missile systems engineering services of Pacific Automation 
Products, Inc., on current and upcoming Navy missile programs. 

PAPI offers the following services in the cabling and activation of missile test and launch facilities: 
Systems Design— working from schematics, PAPI design engineers will determine every conductor 
that is needed to link block houses, control centers, terminal rooms, and stands or platforms, Cables 
are designed to e^ectively accommodate these conductors, and include break outs, connectors, and 
accessories. Systems Fabrication — cab\e assemblies leave our plant in ready-to-install condition, 
with rigorous quality control procedures governing every step of the fabrication process. Systems 
/nstallalion — VAPVs experienced personnel and proven methods are utilized in field installation 
of all inter-unit cabling, instrumentation, recorders, transducers, controls, consoles, and accessories. 


An invitation 


-'i to then 


UNITED STATES NAVY 

Bureau of Ordnance 
and Associated Missile Contractors 


Pacific Actomation Products, inc. 


- 

if ENCIRSERS-HERE |0 A COMIHf/r THAT A# RAISED CABLE TROM THE TO A HIGHLY 

DEyELOPED AND PRECISE SCIENCE. THERE MAY BE A lOB HERE FOR YOU. SEND YOUR RESUUE TODAY. 


Systems Checkout — PAPI specialists checkout all circuits for conformity to specifications, confirm 
the operation of each instrumentation system, and validate the fire and launch control functions. 
Systems Documentati'o;: — working drawings of the entire installation are supplied in approved form. 


PAPI is an efficient organization ol 600 persons. 130,000 square feet of floor space house engineering 
and production capacity to meet any workload. Because PAPI cable components have been used 
in Navy jirojects, including Vanguard and the Regulus missiles, you know our product to be reliable. 
PAPI systems engineering services have been used on other missile programs with these results: 
^ All sites and facilities are being completed on or ahead of schedule. 

^ 16,000 cable components are now in service, with no malfunctions due to cabling, 

► Costs have been far less than predicted. 

^ Superior designs and simplified operational characteristics have marked each facility. 

Of special interest will be PAPl’s Water Tight cable, which salt water cannot penetrate at 
500 fathoms. It is ideal for underwater umbilicals. 

Because the mechanical and environmental capabilities of PAPI cables often permit great simplifi- 
cation in the design of missile facilities and savings in cost, an early visit by PAPI with site or 
facility builders is recommended. 


PAPI’s engineering staff includes men with outstanding experience in every phase of the missile 
business. It is no accident, therefore, that we are the “take charge” sort of people who can take 
full responsibility for providing the services described in this message. We hope that you will 
accept this invitation and jilan to utilize PAPl’s great practical knowledge and experience in missile 
facility cabling and activation. 


ARTHVR PUCOB^XCCVTire vice pseswent 



On Northwest Orient Airlines’ overseas 
Hawaii. Alaska, and the Orient, as well as 
to-coast non-stop flishts. NWA’s DC-7Cs 
cruisers, and DC-6B's lly long distances where 


DONALD J. LISOR, Mechoniccl Supervisor, Northwest Orient Airlines, SAYS: 


“G-E 5-Star Tubes mean added dependability 
on our long trans-Pacific flights!” 


“Mo.e reliable tube performance . . . General Elec- 
tric 5-Star Tubes give us that from the time we in- 
stall litem. In the picture, I show the sandpaper 
we formerly had to use to scrub oxidation off tube 
pins before we plugged the lubes in, 


we’ve used them. Electronic equipment now gives 
less trouble — overhaul and repair needs are down. 

"We look on these tubes as a proved investment 
in greater dependability, lower maintenance costs.” 


"G-E 5-Star Tubes, on the other hand, come to us 
with the pins carefully pre-eleaned at the factory. 
This gives firm, lasting electrical contacts. It's a 
detail, but an important one in the performance of 
communications, navigating, and radar equipment. 

"Also, the exceptional mggedness of 5-Star Tubes, 
and their all-around reliability, have saved North- 
west substantial maintenance sums over the years 


Your local G-E tube distributor has 5-Star high- 
reliability tubes. Phone him for fast service! 
Disiribulor Sales, Electronic Components Division, 
General Electric Company, Owensboro, Kentucky. 


Tigress k Ovr Most Important Pteduet 

GENERAL® ELECTRIC 


AERONAUTICAL ENGINEERING 



Convair Proposes Military Uses for 880 


San Diego, Calif.— Designees of the 
Convair S80 jet transport ate considci- 
ing military adaptations tanging from 
an electionic countermeasures trainer 
to an aerial refueling lankcr. 

l'‘or military purposes, the swept wins 
jet would be powered bv four General 
Electric X207 engines, instead of Gen- 
eral Electric CJ-805-8 (J79) engines 
planned for commercial u.se. designers 

\iilitar\' uses of tiic 880. which «ill 
soon go into production, include these 
projected designs: 

• Present commercial coiifigiiratiim. de- 
signed to cart)' 84 passengers in first 
class arrangement, or 109 in coach 
seating. 

• Ait command staff and special ait 
inissiori airplane, a modified sersion of 

• Cargo-personnel transport through in- 
stallation of a 250 psf. cargo floor and 
t«o large cargo doors. ,-\s personnel 
transport, aircraft can haul 105 pas- 
sengers sea ted five across, or 1 27 seated 
sU across- .Ml seats face teat. 

• Air evacuation transport bv modifv- 
ing to install 56 litters, an iron liiiig 
and power pack. Diige loading doors 
arc at botii ends of main compartment, 
to facilitate use of lifts. 

■ Crew trainer capable of training four 
B-58 Hustler thrcc-man crews at the 
same time. Student pilots can fiv air- 
plane at full-scale operation stations, 
with provisions made for override con- 
trol by the basic air Crew. 

• Electionic countermeasures trainer 
capable of training 1 5 students in three 


groups. Radome is installed in forward 
lower airframe. 

• Navigator-radar-bombardier trainer us- 
ing flexible stations and equipment 
similar to that used in present tactical 
bombers and transports in high speed 

• Rcfiielcr-tanker to allow simultaneous 
refueling of two high-speed aircraft 
from a probe and drogue fspe system 
employing a reel and drum mechanism 
in wingtip pods. Remote control sys- 
tiin incorporates telc'ision cameras. 

Consair SSO. termed Model 22, 
cruises at 527 kt. for short and medium 
range pii.ssenger service and is designed 
to peniiif use of existing airport facili- 
ties in all major American cities (.AW' 
Oct. 15. p. 57). 

Operating Weights 

Litest revised basic operating weight 
is 84,625 lb. Maximum revised gross 
takeoff weight is 178.500 lb. 

Aircraft is overloaded with fuel on 
ramp to a maximum 180,000 Ib. taxi 
weight, with excess fuel burned off en 
route to takeoff point. 

In modifving present commercial de- 
sign for CDinmaud staff use, Convair 
plans passenger space divisions into 
functional sections for conference room, 
office space and communications center. 
Seats and settees may be converted into 
sleeping berths. This modification 
calls for use of the General Electric 
CJ-S05-3 engine. 

Computed on a basic operating 
weight of 87,050 lb. and using aero 
wind, the command staff modified air- 


craft could fly from San Francisco, 
Calif., to Chicago in 5 hr. 40 min., or 
from Chicago to New York City in I 
hr. 55 min., according to the designers. 
Cargo- Personnel Design 

Ciirgo-personnei design place’s special 
einpha.sis on reduction of ground time 
through use of large doors. Forward 
door is 78 in. x 104 in. and aft door is 
78 in. X 122 in. Two under-floor cargo 
eompartments provide space for smaller 
items. Standard cargo floor utilizes 20 
in, X 20 in. tie-dovvii grids extended 
through entire cabin area. 

Convair says it can quickly re- 
arrange air evacuation transport interior 
to change ratio of litter and ambulatory 
patients. Compiinv savs pressurrziifion 
18,000-ft. cabin at 40,000 ft. altitude, 
using 8.2 usi.) permits fast flights at 
altitudes which tend to minimize dis- 
turbing effects of weather and gusts. 

Model 22 conversion to electronic 
countermeasures trainer stresses flexi- 
bility of stations to allow changes from 
reconnaissance search (passive electronic 
countermeasures) to combinations of 
reconnaissance searcii and jamming sta- 
tions (active electronic countermeas- 
ures). Convair says provisions c:in be 
made for installation of all necessary 
antennas to cover various operations to 
minimize .aerodynamic drag. Mount- 
ing allows for easy attachment or re- 
moval to suit the training mission, and 
equipment eaii be installed on produc- 
tion line or at modification centers. 

Installation of wingtip pods .and 
four fuselage fuel tanks converts utility 
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transport into refueling tanker. Tanks 
ate mounted aft of aew stations. Closed 
circuit telcrision, consisting of three 
cameras mounted in aft section of air- 
[jlane, gives refueling operaior \iew of 
aerial refueling procedures. Each 
camera lias monitor set at operator’s 
station [ust aft of flight deck. 

Additional monitors in cockpit allow 
pilot and copilot to \ iew refueling op- 

Sigiial s^tem using multi-colored 
lights to direct receiving airplane into 
drogues is installed in lower aft fuse- 
lage near telci-ision cameras. 

Modification provides for 14,680 gal. 
of fuel in integral wing tanks and an 
additional 4.000 in the four fuselage 

Swiss Buy Hunters, 
Pay $73.2 Million 

Geneva— Swiss goicrnmcnt lias ap- 
proved purchase of 100 Hawker Hunter 
l‘''.6s. Hawker Siddeles’ Group, Ltd., or- 
der is worth $73.2 million. Delivery will 
start later this year and will he con- 
cluded during 1959, 

Approval was granted after a long se- 
ries of evaluation tests of several other 
foreign aircraft which finally narrowed 
the choice to the Hunter and the 
Swiss-built FFA P.16 (AW Sept. 16, 
p. 65). 

Whether a further order for a 
series of 100 P.16s mil be placed as the 
second stage in the Swiss Air Force’s 
replacement program will be the subject 
of parliamentary debate in Bern next 
month. 

Export and off-shore orders for the 
Hunter had reached the S360 million 
lei’el some time ago. Since then. Haw- 
ker received an order from India for 
about S72 million. With the series of 
100 Hunters for the Swiss Ait Force, 
this aircraft will have earned more than 
lialf a billion dollars in foreign currency, 
which makes it Britain's most successful 
military plane, 



Hailstone Blowpipe 

Compressed air blowpipe hurls hailstoues 
at S75 mph. against Convait 380 skin sec- 
b'oos in weather durability test 



Uniform, dependable, accurately made Edgewater Rings 
are furnished in a wide variety of cross-section 
and in diameters from 5 to 145 inches. They 
most critical specifications and standards of quality. 
Representative applications include bearing 
engine parts, parts for missiles and rockets, gea 
ing rings. 


Edgewater Steel Company 

P.O. Bex 478 • PITTSBURGH 30, PENNA. 


© 
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TELE(OMPL'TIN<i ( ORPORATION IS SEEKING A DIRECTOR OF RESEARCH AND DEVEI.OPMENT. 

To a physicist with experience in mechanics, electronics, magnetics and atomics, we offer an unlimited capacity 
for creative achievements. Telecomputing Corporation will offer this directorship to a man wno has acquired 
his Ph.D. in Physics since 1950, and who is earning a minimum of 325,000.00 annually in a large company. 
ARE VOL QUALIFIED TO FILL THIS IMPORTANT POSITION? Please forward resume to Wm. R. Whittaker, Pres. 

TEL-ECOMPUTINS CORPORATION 

sir, NORTH CITRUS AVE.NUE. LOS ANXJELES 36, CALIFORNIA , WHITTAKER CONTRQIS DIVISION / WHITTAKER GYROS DIVISION / BRUBAKER 
ELKCTRONICS, INC. (SUBSIDIARY! / NUCLEAR INSTRUMENTS DIVISION / DATA INSTRUMENTS DIVISION / ENGINEERING SERVICES DIVISION 


TELECOMPUTING. 

CORPORATION 

DIVISIONS: 


ttHiTTAiin CONTROLS iMviMON (Formerly Wm. R. 
Whittaker Co., Ltd.) Responsible for the development of 
the first sliding gate valve C194Z); the first motor-driven 
gate valve, and many other firsts in equipment designed 
to meet specific military applications. Since 194Z this im- 
portant division of Telecomputing has produced over 

1.250.000 valves. Every military aircraft in service is 
Whittaker Controls equipped. 

wHiTTsHKR vvRoe iMviwoN: Since 1939 more than 

350.000 Whittaker gyros have been sold for insUllation in 
a wide variety of military products. This diviaon origi- 
nated the electrically-driven gyro being used on guidance 
systems and on missiles currently in production. 

BRURARM BLUcTRONtue. INC. (Subsidiary): A leader in 
research and development in advanced electronics sys- 
tems, encompassing the fields of safety controls for military 
and commercial aircraft — airports — communications — 
radar — IFF and navigation aids. Today, every ship of the 
U-S. Navy is Brubaker equipped. 


HATS mBTRUMBuTS Diviai«N> The Data Instruments 
Division is engaged in the development and manufacture 
of proprietary instruments for data processing. This divi- 
sion designs data reduction systems and has its own com- 
plete data reduction facility. It designed and produces the 
Point O'Sale equipment, a system for completely automatic 
inventory control. 


nhcvEar INISTRI'MENTS HisiRlcrN- For many years this 


missile instrumentation test equipment, develop proto- 
types and apply engineering techniques to assembly line 
production under the most rigid quality controls, 


RNi.iNeEBiNii »»R>n K» niviNMix This division is cur- 
rently engaged in the reduction of large amounts of flight 
test data being generated by the daily missile firings on 
the integrated Holloman-White Sands Range. The Engi- 
neering Services Division of Telecomputing is capable of 
performing this function anywhere in the world. 



BURROUGHS SYSTEM STUDIES,. . 
MORE AIR DEFENSE INSURANCE 

ONCE AGAIN ELECTRONIC COMPUTATION AT 
WORK HELPS RESOLVE A VITAL PROBLEM 

Freezing enemy oir ossqjIIs ot "reol lime" speed— 
il and when they ^ould come— is a mjst of modern 
defense. And high speed compulation opplied 
Ihrough a System Study mokes this possible. 

jetting In on lorget from several "o' clocks" ol once. 
How do we gouge their speed, location and relative 
priority . . . then ossign the best ovoilable weapon 
to obtain the kill? 

The U.S. Army Signal Corps bonded Burroughs 
Corporation this ob|ective. We examined the mili- 

known os MATA6E (Multi-weopon Aulomotic Torgel 
ond Botfery Evoluator). Using MATABE, Burroughs 
Corporation is continuing this System Study which 
will determine the ultimate delensive weapon system. 

In such System Studies, ogain you see Burroughs 
ot work, onolyzing and resolving problems Tor the 
militory— ond lor civilian industry, loo. 

Inquiries lor further System Studies ore welcomed 
in ony ond all areos of our proved competence. 
Write, call or wire Burroughs Corporation, Defense 
Controcts Orgonizotion, Detroit 32, Michigan. 


BURROUGHS 


He POREMOST M 


© 


MPUTATION 



Convair 440 Wingtip Jet Engines 
Interest Five Overseas Airlines 


San Diego, Calif.— Five airlines hate 
iiidiafed interest in a Convair Ntetro- 
politan 410 modification which would 
combine wingtip jet engines tvith the 
•lircraft’s twin Pratt dr Whitnev R2800- 
CB17 conventional powetplants. 

Conv.iir officials said interested air- 
lines arc Sabena Belgian World Air- 
lines, Swissair, Avensa (Venezuela). 
Iberia and Aviaco. Latter two are Span- 
ish airlines. 

Addition of jot thrust to Metropol- 
itan 440. according to Convair. will 
provide; 

• Increased block speeds over short 
ranges. 

• Reduced takeoff distances and higher 
rate of climb. 

• Increased payloads when operating 
from high altitude airfields or at high 
temperatures. 

Two Engines Offered 

Proposed turbojet engines offered for 
Ihe modification arc the Fairchild FT- 
lOlE (version of the J44), and the Con- 
tinental 352-2, (version of the J69). 
Both engines now are in military serv- 

Convait said jets also can be installed 
on its Model 340 and present produc- 
tion airplanes, as well as those currently 
in use by airlines. 


Company has designed three possible 
interiors; standard 44-passenger, one 
for 48 passengers and another for 52. 
Present basic operating weight of 33,- 
174 lb. goes to 34,965 lb, on 48-pas- 
senger design and 35,305 lb. on 52-p.is- 
senget mode!. 

Quiet Cabin 

Engineers said location of turbojets 
on wiiiftips make for quiet cabin be- 
cause maximum sound intensity cone 
passes completely behind the fuselage. 

Design weights are 53,200 lb, for 
takeoff and 50,670 lb. for landing. In 
computing take-off distances, designers 
found field lengths, using wingtip jets, 
.ire reduced about 25% at 49,100 1b. 
and 14% at maximum takeoff weight. 
Required takeoff length is based on one 
reciprocating engine failing at critical 

Half-temperature accountability on 
both reciprocating and jet engines is 
used for hot day takeoff field lengths. 
If full temperature accountability is 
requited, designers point out that field 
lengths will increase. 

Using maximum jet powa rating, the 
Metropolitan 440 will meet the four- 
engine CQ route climb requirement (one 
engine of four out) at all altitudes up 
to 6,000 ft. with the J44. and up to 
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TJ^ internatio^tsilGeoph^^cal Year is a period / / 

study o^he earth and its cTtgio^here— an all-out / 
coop^ative effort of AmericaJSqence and industr;^ / 

Duriro IGYr^e<^et-Generays Aerobee-Hi / 
wgr^ ^search rocketSsi^iM focus a scientific e« on 

7 ' t/e ionosphere, 200 mij 4 .i 2 ^r Ft. Churchill, Canada. 

f / The data obtaj/ed wiiT>r«Jtginvauable 
contributions to Aerodynamics, ae^ 
y^s. and the phy^al sciences. / 

/ Aerbt^s Aerobee his been synonymoiAwi 
/ atlNi^therjfeliability and low-cMt 

atmosphe^fesc^earch for over a d/cade. 


Ijcine, 


SUBBED COMPAl 



Gazelle Jr. Repowered 

Shaft horscpowc: of Gucllc |uiiioi free 
turbine engine uill be hiked from 920 shp. 
to 1,070 shp. after short development pe- 
riod, according to Napier Eitgincs, Inc. 

5,000 ft. with the J69 engines. l''igui« 
are based on mavinniin takeoff weight- 

Modified Metropolitan T40. using 

eating aigincs and normal rating on tlie 
J44 tip jets, can climb out 96 mi. in 
26-5 min. at 1,450 blip. Addition of 
)69s can produce 90 mi. ciiinb in 27.5 

On long range cruise, turbojets are 
shut down when gross weight is reduced 
to 49,200-49,500 lb., dcpaiding on al- 
titude. Cruise then is continued at 
maximum cruise power on rcciproc-ating 
engines. Below these weights, jet thrust 
is not requited for cither emergency ap- 
proach or clearing 5,000 ft. terrain with 
one reciprocating engine iiiopcratiie. 

Landing on a standard day at sea 
level, field length at maximum weight 
is about 4,400 ft. Designers sav there 
are no restrictions on use of fiill flap 
for takeoff and landing below the 5,000 
ft. altitude. 

Engine Installation 

Convair says tip jet installation is 
"simple as possible without sacrificing 
aerodynamic efficiency or impairing 
maintenance." Engines are mounted in 
conventional three-point arrangement 
from a saddle-shaped portion of the 
upper nacelle structure which is perma- 
nently attached to the wing tip- Rest 
of nacelle is supported from engine and 
can be lowered to ground dolly as unit 
with the engine, to allow rapid nacelle 
change. 

Nacelle's aft portion is constructed 


nf st.iinles'. steel to prevent fia- damage 
to wing and engine mounts. I'oruutd 
piirt of nacelle and inlet duct Ls made 
of ahmiimim alios, l-'irc detection and 
extinguishing ssstem provisions will be 
made. 

Wing modification consists of 
strengtlicning portion of spar box svitii 
lieasier gage materia] in spar svebs and 
skins, and spar rail reinforeement. New 
wing tip integral with engine mount 
structure is substituted. Enel tank is 
extended outboard and capacity in- 
crt-.iscd to 2.000 gal. 

Separate fuel ss^tem is added for 
turbojets, with fuel drawn from inboard 
ends of main tanks. Booster pumps are 


adtlcd at inboard end ot c-acli lank. 

Jets base separate oil sistcms. J44 
uses a noii-recoicrable oil spray type 
which docs not require an nil cooler. 
J69 has separate oif tank and requites 
small amount of nil cooling. Oil tanks 
tor reciprocating engines must be en- 
larged due to increased fuel ca|5acity. 
Windmill Prevention 

Since tiirhojcts mas' be inoperative 
during part of fliglit, engineers have dc 
signed mctliod of preventing windmill 
drag. System utilises two irilct shutoff 
doors pivoted from a vertical strut. 
Doors rotate 45 deg- on cacli side to 
close off inlet, thus forming a "chisei- 



Breaking the sonic barrier required radical departure from many 
conventional designsand techniques. Efforts to conquer the mysteries 
of the thermal barrier will call for even more advances in materials, 
instruments and concepts. 

Aerotec engineers have learned to take a long, hard look at the 
most fanciful ideas ... for some of these ideas have been developed 
into instruments and controls that are helping make possible faster 
and safer flight ... as well as helping to advance the nation’s 
missile program. 

If your instrument or control problems call for a new concept in 
design and performance, Aerotec engineers can help you. Contact 
our Project Engineers today. 

P,.>clEnsia»r. THE THERMIX CORPORATION Gr»nwldvC<X«. 

, AEROTEC CORPO RATIjON 
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Resistance Welding Jet Engine Parts 


Heintz Achieves Volume Production 
v/ith New Sciaky Counter Control Welders 


HELPS PUT PROFtT 
INTO MANUFACTURING 



In fabricating and job shops, where 
a wide variety of assemblies must be 
welded to rigid specifications every 
day, Sciaky resistance welding helps 
keep production schedules on scTicduie. 

The Jet Engine Division of the 
Heintz Division, Kelsey-Hayes Com- 

E any, a large Philadelphia contract 
ibricator. manufactures original and 
replacement parts for the aircraft in- 
dustry. This means their production 
must meet exacting jet engine specifi- 
cations. 

New Sciaky Counter Control 
To help meet these requirements, 
Heintz now uses Sciaky Patented 
Three-Phase Resistance Welders with 
the new Predetermined Electronic 
Counter Control. This new unit pro- 
vides precise control of all welder 
functions for absolute production con- 
sistency. All control settings are real- 
ized with extreme accuracy, and are 
readily reproduced at any time to du- 
plicate previous production runs. The 
machine cannot deviate from its set- 
ting. 



Flit. 1 Seam welding Nimonic to 
Nimonic on Pratt & Whitney Aircraft 
J-57 afterburner diffuser section. 


72 


The Sciaky Predetermined Elec- 
tronic Counter Weld Control is the 
only control of this type that has been 
proved in service, and the first unit of 
this kind has now been in use nearly 
two years. 

How It Works 

The Sciaky Predetermined Elec- 
tronic Counter Control counts the cy- 
cles of power line frequency which is 
governed by the U.S. Naval Observa- 
tory. In predetermined absolute num- 
bers, cycles and impulses are simply 
counted by a Dekatron tube to control 
the duration of the various welder 
functions. The absolute consistency of 
the control eliminates the need for 
time-consuming periodical check-out 
or calibration. Plug-in feature permits 
easy unit replacement, or addition of 
other control functions if required. 


Operations Performed 
Photos show typical Sckiky resist- 
ance welding applications on jet engine 
parts— Afterburners, Screech Screens, 
Engine Duct Assemblies, etc. Mate- 
rials welded include Nickel Alloy, 
Nimonic and Stainless Steel. 

Information Availoble 
Case histoiies outlining the success- 
ful use of Sciaky Resistance Welding 
Techniques on jet engine components 
are available on request. Specific rec- 
ommendations will be furnished on 
receipt of an outline of your retpiire- 


Writc today, mentioning the infor 
mation you would like to receive 
There is no obligation. Sciaky Bros 
Inc., 4935 W. 67th St., Chicago 38. II 
Portsmouth 7-5600. 


NO^AG” 

NON-MAGNEIIC AIRCRAFT CABLES 

GOOD THERMAL CHARACTERISTICS 
CORROSION RESISTANT 
HIGH FATIGUE RESISTANCE 
HIGH ABRASION RESISTANCE 
PREFORMED CONSTRUCTION 



Eliminates Instrument Interference! 


edged," nacelle nose, preventing ice 
buildup- 

Shutoff doois, inlft lips and center 
stmt arc de-iced b\’ pneumatic bools, 
all actuated simiiltancousU-. Jet en- 
gines will bate their own anti-icing 

Cockpit modifications include throt- 
tle for each turbojet, added to each 
side of pedestal bctivcen reci|)rocating 
engine throttles. Switch panel is added 
oserhead just below existing engine 
control panel. Group of four small 
instruments is added just abose uppci 
sill. Con\tiit said pilot \isibilitv is 
"piacticdllv unaffected.’’ 

Verlol Acquires ARA 
In Stock, Cash Deal 

Morton, Pa.— Directors of Veitol Air- 
craft Corp. have approved acquisition 
of .Mlicd Rcscarclt Associates. Inc., of 
boston, in a move to provide .Allied 
Rcscarcli with production facilities and 
Vcttol with expanded scientific re- 
st-arch carability. 

Allied Research has been producing 
limited quantities of a new all-metal 
^ibIatio^ isolation mount and a plastic 
sdntillator used for measuring miclcat 
r-idiation. Officials said both products 
hold ptontisc for large-sciilc military 
and indu.strial use. 

Ijwrcnce Lesy, Allied Research 
president who has been elected a Vcttol 
director, .said affiliation with Vcttol will 
jKmiit Allied Research to concentrate 
mote intensively on basic research and 
prototype development, uhile depend- 
ing upon Vcrtol tor advanced engineer- 
ing deselopmcnt and production. Levy 
said there will be no changes in in- 
ternal management. 

Purchase invohes exchange of 5750,- 
000 in cash and 32.500 .shares of Vcrtol 
stock in return for all outstanding stock 
of Allied Rescaich and its affiliated 
company, ,ARA Productions, Inc. Trans- 
action is subject to w.iis’ing of pre- 
emptive rights on the part of Vcrtol 
sliarcholdetb of record I'cb. 6 at a spe- 
cial meeting March 10. 

Don R. Berlin. Vcrtol president, said 
the move will "broaden the company’s 
scope of interests and lay the ground- 
work for diversification into allied as 
«cll as completely new fields-’’ Vcrtol 
has been engaged solely in manufac- 
ture of inilitarv and commercial heli- 
copters and experimental vertical take- 
eff aircraft. 

Allied Research, foniicd six years 
ago, first worked under USAK contr.ict 
to determine effects of atomic bontb 
blasts on aitcraft structures, Job in- 
volved participation in atomic tests at 
Nevad.i and Pacific prosing grounds. 
Present contracts include work in fields 
of aeronautics, physics, chemistrv, elec- , 
Ironies and meteorologv. Net income I 


• Just as we expected, many air- 
craft designers were interest^ in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it. "NO-Hac” has 
these characteristics; 
NON-MAGNETIC PROPERTIES... 
"no-mag" cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operatioirs, 

This non-magnetic property of 
"no-mac” cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE... 

New "no-mac” cables have corro- 
sion-resistant qualities similar to. 
but slightly better than, cables 
made of standard stainless steel. 
GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new "no-mac” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HI6H FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-mac” 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New "no-mag" cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, whQe lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ''no-mag" 
on many applications where the 

required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions. 

COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "NO-MAG ’ 
is furnished in sizes from 1/16' to 1" 
in all of the standard aircraft cable 
constructions. 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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lor voar ended Sqjt. 50. IQ’7, was 
S40.534 bn sales of 51,508.102. 

Tn a letter to shateliolders, Berlin said 
acquisition sliould enable .Allied Rc- 
scatch to apply some of its scientific 
capability to design and dcsclopmeiit 
of helicc^ters and VTOI. aircraft. 

Longer Range Radar 
Developed for WV-2E 

Combination of a new and more 
powerful radar and an oversize antenna, 
developed under Navy Burcart of .Aero- 
nautics sponsorship for installation on 
the Locklieed earlv warning radar intel- 
ligence aircraft \\'V-2E. is cspectcd to: 

• “See” half again as far as any current 
aircraft radar. 

• Reduce “sen cliittci” interference ap- 
preciublv. 

• Provide ratlar coverage from sea Icrol 
le 100,000 ft- altitudes in a single syr- 
lie.il glance at the sky. 

The mammotli antenna, enclosed in 
an ellipsoidal (sauccr-slia|3edl radome 
measuring more than 50 ft. in diainetcr 
•md installed atop the W-2R fuselage, 
IS built bv Ilnglics Aircraft Co. 

Lincoln Lihoratorics n-as resivmsihle 
tor the basic deselopmcnt of the radar 
unit. Radar unit, designated tlie .APS-70, 
is produced by General Electric Co. 

PRODUCTION BRIEFING 



HONEST JOHN FILING SHOWS HOW . . . 

General Electric Specialty Heating 
Maintains Propellant Temperature 


Rhcem Manufacturing Co.. Downey, 
Calif., has descloped welded litaiiiniii 
pressure sessels witli significant reduc- 
tions in weight, for ttsc on the ICRM 
ptognmi. Rhcem is studying tcclimilng' 
of welded pressure \cssels in other ma- 
terials sucli as aluminum, steel and 
stainless steel alloys, 

Kaiuan Aircraft Coip., Bloomfield. 
Conn., said that its new branch plant 
in Moosiip, Coiiil-. is in prodtiction 
turning out liclicoptcr subassemhhes for 
tlic company’s main plant in Bloom- 
field. Kaman also plans to mo\c its 
sub contract operations to Moosup. Ka- 
inan is making airborne electronic 
equipment housings for Raytlieon and 
cockpit canopy parts for McDonnell's 
l•■-I01- 

Genetal Electric Co., Cincinnati, 
Ohio, announced tliat it had rccciscd 
a 55,505.576 contract for its J79-5A 
jet engines. The engines will powet tlic 
Nasy’s Rcgulus II surface-to-surface 

Ait Reduction Pacific Co.'s new ait 
liquefaction plant will produce daily 
more than 75 tons of liquid oxygen, 
nitrogen and atgon. Costing 57.500.000, 
the new plant will scrsicc military, in- 
dustrial and commercial actisitics. 


Successful launch — and Bight— of the 
Honest John depends upon exact pro- 
pellant temperature at the moment of 
firing. A General Electric heating and 
insulating blanket — which shrouds mis- 
sile from nose to nosale— provides and 

Proper operation of many types of 

dally at low temperatures, often depends 
on controlled heat in the right places at 
the right time. Experienced G-E heat- 
ing engineers, backed by complete 
facilities, have already solved thermal 
conditioning problems on applications 
ranging from complete missiles and 
airborne systems to tiny test instru- 

LET US ANALYZE YOUR HEATING 
PROBLEM. Whether you need a custom- 


tion, investigate G-E “one stop” service 
for spedalty heating products tailored 
to your specific needs. 

FOR MORE INFORMATION contact 
your General Electric Aviation and 
Defense Industries Sales Office or send 
coupon. 



Thigress h Our Most Important TFoduct 

GENERAL® ELECTRIC 
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First pbotograpli shows nuc]nr*weapoii'Can}'ing F-105s 


Republic F-105s Move Down Final Assembly Line 



Inspector (left) checks installation of avionics equipment in nose of P-IOS at Repuhh’c plant. Man at right is working on cockpit. 


AVIATION WEEK, February !7, 19S8 



Main gear is instalica (above) in wing of a Republic F.IOSB. The w'ing is moonted in a swivel jig for ca.se of manufacture. Below, three 
F.IOSB T'hundcrchiefs ate almost readv to leave the 6nai assembly line in the Faimingdalc plant and begin their flight test phase. I'aii 
seetions in the foreground will house dive brakes and the afterburner secb'ons of Pratt & TVbitncy J7S IS.OOO.lb.'thrust turbojet engines. 
The F'105's clovetleaf speed brakes make up the last 36 in. of the fuselage, .\ircraft is equipped with a drag chute. Area.ruled fuselage 
is 63 ft. 1 in. long; wing span is 3d ft. 11 in. Fighter.bomber has ventral fin on aft fuselage for greater stability. 
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AVIONICS 


Cut by Bearing Technique 


Gyro Drift 

By PhQip ]. Mass 

Great Neck, N. Y.— Significant devel- 
opment in gyro tcchnolr^' which 
cuts random drift rate of non-floated 
gvros by 1,000 to 1,200% and prom- 
ises e\cn greater future grins has been 
revealed here by Sperry Gyroscope Co., 
Dir isiou of Sperry Rand Corp. 

New technique, called Rotorace, re- 
sults in iiiodcst-cost, non-floated gvros 
with random drift rates of only 0.25 
deg. per hour. Some laboratory models 
hate exhibited drift rates as low as 
0.05 deg./lir. under controlled condi- 

Stil! loner drift rates appear within 

Significance of these performance 
figures is pointed up by fact that 10 
years ago a good aircraft gyro had ran- 
dom drift rate of about l6-15 deg. hr., 
aitd only recently a rate of 2-5 dc^./hr. 
for nori-floatcd gyros was considered 

To achieve the still lower drift rates 
required for inertial guidance systems, 
liquid or air flotation has been irscd to 
itlier’e bearing torques which cause 
drift. However, floated gvTos have cer- 


tain problems. For examples, liquid- 
floated gyros must be maintained at a 
relati'eU' fixed temperature to assure 
constant Iic|iiid damping. 

Considering the great effort ordi- 
narily required to squeeze small im- 
prO'ements out of gyro performance, 
the order-of-magnitude gain achieved 
by Sperrr- is the more notable beoiuse 
of the iclatiseh simple, low-cost tech- 
nique employed. 

Bearing Technique 

Briefly, it consists of rotating the 
outer races of two gyro gimbal bearings 
(not gyro motor bearings) in opposite 
directions, then resersing the direction 
of rotation periodically. Hence the 
name '‘Rotorace." Small seno motor 
pro\'idesdri\ing power for rotating outer 
bearing races through associated gear- 

idea of manipulating gyro bearings to 
minimize friction and drift is not itself 

One European patent, now ex- 
pired, covers contrarotation of gimbal 
bearings. .Another approach, long used 
u'ith shipboard gyros, is to rotate the 
entire gimbal about the spinning gyro. 


.Another expired European psitent cov- 
ers oscillating of gyro gimbal bearing 
race tliroiigh a small angle, but not 
through many complete rcrolutions as 
in Rotorace. 

To understand nhy so simple a tech- 
nique prondcs such significant gains in 
gyro pcrfonnanct it is necessary to look 
at a major source of unpccdictablc 
gyro error— usually called random drift. 
Iiifinitesimal differences in the size of 
tlie tiny ball bearings used in gyro sup- 
porting gimbals, slight out-of-roundness, 
the smallest cllipticits in the bearing 
races or a particle of dirt only a few 
microns thick can produce miniscule 
torques which will cause gyro spin axis 
to process (drift) awas' from the dcsircrl 
fixed position in space. 

Stray Torque 

Even if it were feasible to measure 
or determine these potential sources of 
stray torque during manufacture, it 
would be impossible to predict exactly 
how. when or in what direction they 
would act- For example, a slightlv ir- 
regular ball might end up anywhere 
around the bearing race svhich makes it 
impossible to predict in what direction 
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its torques will he applicd-Ircncc in 
w-hat direction gyro wiU driff. 

If, liowescr, the outer bearing race is 
rotated througli at least scseral com- 
plete tevohitions, first in one direction 
and tlien in tire opposite, these nnpre- 
diclable torques will he briefiv applied 
around tiie eirciimfcrencx- of file gyro 
gimbal axis .siiaft witli a resultant can- 
eellatiun of random drift o\er a period 
of scsetal rotation cycles. 

Drift Error 

riiis s>imc sort of cancellation can 
take place in a conventional gyro— and 
fiex^uently does-o\er a period nf several 
Imiirs, Init tire important \aliie is the 
drift error at any instant and tlris cm 
he quite high. With Rotorace, this aver- 
aging is greatly accelerated so tliat these 
random drift errors arc averaged out 
met a period of several seconds instead 
of several lioiirs. 

Speed of beating race rotation is 
not critical in terms of absolute time or 
number of revolutions. Oiilv require- 
ment is that flic total rotation time (or 
number of revolutions) in one direction 
be equal to that in the opposite direc- 
tion. Current models operate with a 
bearing race rotational speed nf about 
20 rpin. Small cam-actuated switch, 
iipetaled by Rotorace motor, reverses 
rotation in a tegular cycle. 

In addition, to minimizing random 
drift due to geometric irreguTarities in 
the bearing, rotation of the bearing race 
also reduces static (breakavvav) friction 
—another cause of gyro drift.' 

Stdl another byproduct advantage is 
the fact (hat pitting or wear caused bv 
shock and vibration is cquallv distrib- 
uted among all the balls in a bearing, 
instead of one or two. 'Ibis prevents 
hiiild-up of still further irregnlarifv be- 


tween individual halls in service use. 

Effectiveness of several techniques 
for reducing rundoin gyro drift rate is 
indicated below for a noii-floatcd gyro 
whose normal drift rate is about 3:5 
deg./hr. when 0 |)erated on an oscillat- 
ing Scorsby test stand. Random drift 
rate of such a gyro can l>e reduced to; 

• ±1 dcg-/hr- by oscillating' outer race 
of gimbal bearings back and forth over 
roughly a c;50 deg. amplitude. 

• ±0.8 dcg-/hr. by continuously rotat- 
ing two gimbal bearings in opposite 
dircctiun. 

• ±0.25 deg./hr. hv counter-rotation 
of gimbal beatings and periodic reversal 
of direction so that total rotation in 
each direction is approximatclv eqiial. 
'Mils is the Sperry Rotorace techiiic|iR. 

Special Bearings 

-Application of the Rotorace tech- 
nique requited tlie development of a 
special gimbal hearing designed to per- 
mit rotation of its outer race-iiotmally 
fixed to tlie gimbal supporting stnic- 
tiirc- Needed was a concentric |iair of 
bearings in which the inner bearing's 
outer race is the outer hearing's inner 

Original development of the Rotorace 
beating was carried out bv Sperrv . Conv- 
paiiv tlicii went to Nevv'Dcpatiurc Mi- 
vision of General Motors Corp. which 
worked out the techniques of asscin- 
hliiig the concentric beatings to the re- 
quited precision. 

Present cost of the Rotorace bearings 
is about 525. roughly 10 times the cost 
of a bearing in a conventional gyro, ac- 
cording to Attluir lame. Engineering 
Dcpartiiient head for attitude and 
azimuth reference svstenis. As produc- 
tion qiiaivtitics go up, I-ane says that 
hearing costs ate certain to come down. 



However, the added cost of the s|x;- 
cial hearings, and the small two-phase 
servo motor and associated gearing re- 
quired to drive them, is a small percent- 
age of total gyro cost and a small price 
to pay for a 1.200% gain in perform- 
ance, Lane pirints out. !t is far less costlv 
than trying to achieve the same drift 
rates by trying to squeeze down still fur- 
ther on dimensional control of gyro 
parts, lane believes. Rotorace tech- 
nique docs not pay off fully utrless gyro 
vvliecl has a relatively low mass shift, 
but this presents no problems with 
existing techniques, according to Lane. 

In Airline Service 

Another interesting aspect of the Ro- 
lorace principle is the fact that williin 
a year after its discoverv Sports had 
experimental gyros in airline .service 
and was in production the following 
year. Expcriinental units have been 
in use on Pan American World Airway s 
Inc., and Sc.indinavian .Airvv-.iys System 
Inc.. Douglas DC-7Cs for polar and 
(rans-occan routes and a third unit is 
slated soon for imtallatiun on a KI.M 
Royal Dutch Airlines airplane. 

Sperry says it did not fell the airlines 
about tlie iic-w technique employed, 
merely assured them that the gyros 
would have drift of less than one degree 
TCr hour. Sperry tipped its hand on the 
Rotorace principle only to S.AS after 
the airline appeared reluctant to use a 
gyro with sucli low drift rates for fear 
there would be maintenance and re- 
liability ptoblciiis. 

Ilie c-xperimcntal gy ros did encounter 
minor bugs— but not with the Rotorace 
feature. One was a seizure of a iion- 
Rotoracc gyro wheel bearing; another 
was failure of a power converter. 

Sperry C-11 ftotoracc gvio-compass 
systems, with frec-gvro drift rales ot 
0.25 deg./lir., will be used on all trans- 
ocean. trans-polar DC-S jetlincts and on 
inanv of the Boeing 707s employed in 

75 
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i-pjte has shipped over 
23,000 size 8 synchros 


FieUt Tests Prove their liuilt-ln Relinhilhv 


and... 

made provision to deliver 
much larger quantities 
with their new Colorado 
Springs synchro facility 


Why Mt buy fully proven site 8 synchros? Cfiflon Pre- 
cision size 8 units have been designed, developed, in 
production 2 years and are now being built into Held 
equipment tested and aaepted by end-use agencies. 

Such acceptance made il necessary for us to bslab- 
lish another plant in Colorado Springs to produce size 
8 synchros. 

Accuracies not exceeding 7 minutes max. of error are 
guaranteed 

A lull line of size 8 rotary component is available 
including AC and DC motors, linear transformers and 
motor generators. 

For tull information write or call Sales Department, 
SUnset 9-7521 (Suburban Philadelphia) or our repre 
sentalives 


TYPICAL SYSTEM MEASUREMENTS 



VISIT OUR HOSPITAtirr SUITE 
,E. Convention, Moroh 24-27, 
Studio K, Borbizon-Plozo Hotel, 


Clifton Precision Products Co., Inc. 

Clifton Heights Pennsylvania 
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ROTORACE bearing is being produced by 
New Departure wbidi woiVcd out difficult 
manufcicturing tccliiiiqoes needed. 

mtcrnational sereiee. Sperry says. 

Rotoracc gyros also arc in production 
for use in a compact, lightweight twin- 
gvro sbbilized platform that Sperry 
is' building for the Air t'orcc (AW Oct. 
28, p. 101). Iliis novel platform uses 
one tu-o-axis g\ro for aziimitli and toll- 
axis reference, the other for azimutli 
and pitch-axis reference, .Azimuth spin 
axes of the two gvros are maintained 90 
deg- apart and coupled so that com- 
bined drift of tlic two gyros can never 
be mote than that of one gyro and in 
.some cases is considerably less than the 
random drift of citlicr. 

Drift rates of 0.25 deg./hr. which 
Sperrv is quoting fot its C-11 airline 
gyto Is "only the beginning,” according 
to P. Halpert. chief engineer of com- 
panv's Aeronautical Kquipment Divi- 
sion, "We are just on the threshhold 
of major gains in gyro accuracy," Hal- 
pert prediets- 

Spetry now is conducting funda- 
mental investigations into otlict sources 
of gvTD error whiclt previously appeared 
relatively minor but which now loom 
large -as a result of gains achieved by 
Rotoiaee technique. 


Expansions. Changes 
In Avionics Industry 

Sunimots Gvtoscopc Co.. Santa 
Monica. Calif., vvill merge with Mcre.ist 
Corp- of Los Angeles, an affiliate of 
Atlas Corpimition which owns about 
45 pet cent of its stock, to become Sum- 
mers Corporation, providing stocklmld- 
ers, Civil .Aeronautics Board and Cali- 
fornia CommissioncT of Corporations 
approves. (C.AB approval is needed be- 
cause of .Atlas Corporation's interest in 
Northeast .Airlines.) Metcast official 
Jack S. Warsliaucr becomes executive 
vice president and eliief executive officer 
of Summers Gyroscope which will be 
one of three divisions of new finn. 
Otlier two divisions are Metcast Corp. 
and Gr.iy & Huleguard. former Mcrcast 
subsidiarv Tom Summers remains as 
president, but w-ill devote efforts pti- 
marilv to research and development. 

Other recently amiounccd changes, 
expansions in the avionics field include; 

• Dynavia Engineering Coqi., is now 
firm, headed by Robert Haskins, which 
vvill develop and manufactutc instru- 
ments and controls for conintctcial 
aviation use. Companv is located at 860 
Fabian AVay, Palo .Alto. Calif. 

• Digitran Co., Pasadena. Calif., is 
name of new company which formerly 
w-as known as .Anatran division of En- 
dev-co Corp. New companv vvill develop 
and produce electrical lead-out counters 
and digjial motors. Company address: 
45 West Union St. 

• Consolidated Elechodynamics Corp.. 
Pasadena and Cenco Instruments Coip.. 
Ctiicago. vvilt merge if stockholders ap- 
prove. Both companies arc developers 
and producers of instruments; CEC has 
concentrated in the data processing field 



Servo Leads In 
Producing Infrared 
Weapons Systems 
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The use of Hexcel* Honeycomb in Supersonic military planes like the 
B-58 Hustler is a familiar practice with Convair. And when Convair's 
new. “880”' jet transport takes to the air in re^Iar passenger service it, 
too, will fly on wings of Honeycomb— Convair’s first use of this material 
for primary structures in commercial aircraft, Great strength, light 

Far a war/d oi things made ligli 

H E 


weight, high rigidity and remarkable resistance 
to acoustical bombardment are just a few of the 
reasons why more and more Hexcel Honeycomb 
is being used by leading airframe manufacturers 
here and abroad, 


anger th 


■.r befar. 


while Ccnco has concciitMtccl on scien- 
tific-laboratory hpc iiistrumcnts- 

• The Singer Manufacturing Co,, liliza- 
heth. N, J., selling machine niiinufac- 
turcr, has purchased Haller, Raymond 
& Brown from Topp Industries, Inc.. 
Bevaly Hills, Calif., iiliieb acquired the 
company last year. New acquisition will 
operate as division of Singer, maintain- 
ing its corporate identity. No ciiangc in 
officers or personnel is contemplated. 

• American Macliinc & Foundry Co. 
will close its Boston electronics plant, 
reassign its work to AMI''s Greenwich, 
Conn- and Pomona. Calif, facilities. 
Dr. \\'cndcn B. Sell, fonnet general 
manager at Boston, becomes divisional 
lice president «ith headquarters in 

Texas Instruments 
To Build CAA Radars 

Dallas— Ciii! Aeronautics .Adminis- 
tJtion contract for an im|)roved tvpc of 
airporf smvcillancc radar has been won 
by Texas Instruments Inc. 

Under the S-i,691.8S4 contract, dc- 
liicrs' of the new ASR--1 svstems will 
begin in about two vears (or installa- 
tion at M U. S, cities, 

Texas insttmnents ASR-1 will im- 
proie approach and departure traffic 
control by providing altitude coieragc 
between 4.000 and 27.000 ft. while on 
the 30-mi. range. This is a gain of 
4,000 ft. in altitude coierage oier pre- 
l ious .ASR models used hi' CAA. 

■ASR-4 will liiive a linilt-in circular 
polarization that will enable the system 
to pick up aircraft during rain and 
snow weatlicr conditions which nor- 
mally render radars without this fea- 
ture practially useless. It also will haie 
an improved moiing target indicator 
tliat will cancel out all but moving 
targets on the displai’. 

Antenna system for the new sur- 
leillancc radar will be built to stand 
wind velocities of up to 35 kt. while 
burdened with an inch and a half of 
ice. Provisions will bo made to inount 

such equipment is ai-ailable. 

Continuous monitoring of power 
output and equipment sensitiviti- will 
lie possible with ASR-4. F.ach set will 
have four 16-in. indicators, three for 
operational use and one for stand-by 
purposes. 

Cities sclieduled to get the systems 
when they become available arc: Albany, 
N’. Y.; h't. Wayne, Ind-; Akron. Ohio; 
Burlington, Vt-: Sacramento. Calif.; 
Charleston. S. C.; Bedford, Mass.; 
Boise. Idiiho: Cliarlotte, N„ C-; Little 
Rock. Ark.; Youngstown. Ohio; Roch- 
ester. N. Y.; Syracuse. N. Y.. and Or- 
lando, Fla, 





- '' for all 
equipment with 
electron tubes - 

SPECIFY lERC 
heat-dissipating 
electron tube 
shields to 
increase tube 
life! 


Maintenance "ifown time” amt costs reduced for all 


electron tube-equipped guidance, radar, aircraft, mobile surface communication, 
radio-TV and other Industrial and commercial types of electronic equipments! 


A’ou can get immediate, most effective results only with lERC 
Heat-dissipating Tube Shields— the exclusive, patented, time-proven 
design available in a wide selection to meet every electronic equipment 
requirement for new or retrofitting applications. lERC shields give 
you the only commercially-available heat-dissipating shield which will 
actually meet or exceed military specifications because they provide 
greatest reduction of electron tube bulb operating temperatures, maxi- 
mum vibration and shock protection plus compatibility with all tube 
diameter tolerances. 

Investigate this proven icay to get increased tube life and equipment 
reliability by eliminating electron tube failures commonly caused by 
heat, vibration and shock! 



IFc'd gladly send yon our lERC Heat- 
dissipating Tube Shield Guide skoviing 
over I,i00 tubes and tube shield combina- 
tions to select from for increased tube 
life and reliability. H'ri/e today! 


International 
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NEW AVIONIC 
PRODUCTS 


(Note: Beginning witli this issue, 
Ken' Avionic Products lias added a 
category called "High Tcinpetature 
Components,” in recognition of the 
stcadih growing importance of this 
area in avionics. Components listed in 
this section have, according to their 
manufacturers, been designed to op- 
erate at temperatures above 300F.). 

High Temperature 
Components 

• Silicon power rectifier. Type SO'f. is 
hcrnictically sealed, can pro' ide forward 
direct current up to 12 amp. with maxi- 
luuiu peak inverse loltagc to 500 v. 
Unit can operate at junction tempera- 
ture of 380F with no detectable 
change of characteristics due to aging. 
Reverse leakage is a maximum of 10 



ma. at rated peak inverse voltage and 
maximum temperature. Case is the 
|)Ositi\e terminal with A in. threaded 
stud permitting mounting in any posi- 

Complete bridge assemblies arc also 
available. Wcstinghousc Electric Corp., 
Box 2099, Pittsburgli 30, Pa. 

• Two types of mica insulation, called 
Capacitor Grade Isoiiiica and Samica. 
for use in rolled or shacked capacitors 
arc said to provide void-ftcc mica in- 
snlatioN in unlimited size at a fraction 
of the cost of imported mica films. 
Samica is a pure mica sheet made from 
foreign or domestic mica refined to re- 
move impurities. Highly flexible, it is 
ptcscntly being used in rolled capac- 
itors where the sheet will withstand 
temperatures up to l.OOOF. Isomica 
sheets consist of Samica base sheets 
impregnated with a silicone resin to 
provide optimum dielectric characteris- 
tics at continuous operating tempera- 
tures to 550F. Sheet thickness as 
small as 0.0009 in. ate available. Mica 
Insulator Division, Minnesota Mining 
and Manufacturing Co.. Schenectadv. 
N. Y. 



• Encapsulated power transfomiers, 
called Epscjl transformers, developed 
for missile and airborne applications 
with ambient temperatures up to 330F 
have been approved under \IIL-T-27A 
Grade 5 Class T Life X specifications. 
Life is up to 10.000 hr. at 250F' am- 
bient. but less at higher temperatures. 
Details and specifications from .Mectro 
Engineering Works. Inc.. 401 Freda 
St., Sail Leandro. Calif. 

• Triniinei potentiometer, called Film- 
Pot, has completed six months test 
program for use vvitli svstem to be in- 
stalled in a nuclear powered aircraft. 
Unit is able to operate effectively at 
temperatures as high as 730F. accord- 
ing to the manufacturer. Nfc.isuring 
2 X 4 X i in.. I'TinPot utilizes a con- 
tinuous film of evaporated precious 
metal alloys to obtain resistance stabil- 
ity of better than 35F up to vOK ohms 
over a temperature range from — 65F 
to -I-730F. Fairchild Controls Corp,, 
6111 E- Washington Blvd., Los An- 
geles, Calif. 

Components & Devices 

• Servo motor has been developed that 
is small enough to pass through an 
engagement ring. Measuring f in. di- 
ameter by 11! in. length, niaiuifacturer 
believes it to be the smallest 400 cvcle 
motor available for servo sv-stem requir- 
ing low inertia for prompt response. 
Motor consists of a squirrel-cage rotor 
with a two phase stator in a number 5 
frame. Fixed phase and control phase 



voltage and current arc 26 v, and 92 
ma. respectivelv. Operating temper, i- 
turc range is —63 to -f-158F, Eclipsc- 
Pioiiect Division, Bendix Aviation 
Corp., 'I'eterboro. N. J. 

• Differential transformet accelero- 
meter, Model ADT-90S, is equipped 
with self-calibrating system which can 
be used statically or dynamically, also 
can check operation of the accelero- 
meter while in use. Unit is said to be 
inherently stable over temperature 
range of —65 to -4-250F. Designed 
primatilv' for control and guidance in 



aircraft and missiles, the unit operates 
at a low natural frequency of approxi- 
matelv 30 cps., nmintaining stable 
frequena- response characteristics over 
the teiiipcrature range as a result of 
magnetic damping. Gulton Industries, 
Inc., 212 Durham Ave., Mctuchen, 
N. J. 

• Silicon mixer diode, Type MA-423A. 
is for asc in C and X-band microvv-ave 
receiver applications. McchanicalK in- 
terchangeable with other diodes of the 
1N23 scries, the point conbact unit 
requires no d.c. bias and is said to pro- 
vide improved receiver noise figures of 




7.0 db. or better when used with a 
1.5 db. IF strip at 50 me. In some 
radar receivers employing 1N23C or 
1N23E diodes, circuit adjustment of 
IF impedance match, local oscillator 
drive, and RF’ match may be necessarv 
to obtain maximum noise figure im- 
provement. Microwave Associates, 
Inc.. Burlington. Mass. 

• Magnetic servo amplifier, Tvpe CSA- 
2A-1, is a three-stage amplifier designed 
to accurately maintain motor shaft po- 
sition of a two phase 60 cvcle inductinu 
motor, meets MIL-E-5272C. Full volt- 
age output is prov ided witli an input of 
20 microamps d.c.. corresponding to a 
d.c. voltage of 7 mv. Temperature 
range is —62 to 4-85C. weight 10 lb., 
dimensions 6.5x7x2.73 in. Magnetic 
Controls Co.. 6405 Cambridge St., 
Minneapolis 16, Minn. 
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How to keep controls and costs “in line”! 



D esign, assembly, and inspection of push-pull control sys- 
tems are simplified considerably when Fafnir KP-BS 
Torque Tube Type Control Bearings are specified. 

Developed to accommodate structural deflection, manu- 
facturing errors, and differential expansion and contraction 
in high-speed aircraft, KP-BS bearings feature a self-aligning 
outer ring. This eliminates the need tor extra parts to achieve 
and maintain correct bearing alignment in housings. Thus 
these bearings make possible important savings in space, 
weight, assembly time, and costs. 

An adaptation of the AN202 KP-B series. Fafnir Self- 
Aligning Torque Tube Type Ball Bearings have the same 
high capacity as the rigid KP-B Type. The close fit between 
the self-aligning ring and the bearing provides the necessary 
rigidity for control systems. For detailed specifications, write 
The Fafnir Bearing Company, New Britain, Conrv. 

AVAILABLE SIZES AND DIMENSIONS 


FAFNIR 

FIHST... 


AIRCRAFT 

BEARINGS 

at the turning points in aircraft design 






New SPS lightweight locknuts help you reduce 
airframe weight without sacrificing strength 



For complelc inrormailon. wriie Aircran and Missiles Division, Standard Prused 
Sthl Co., Jenkimown 3, Pa, 
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Researchers Operate 
Bearings to l.OOOF 

Successful operation of metal bcar- 
iii|s at temperatures approaching 
l.OOOl' without the aid of comentiomil 
lubrication is reported by Shell Devel- 
opment Co. research scientists. Opera- 
tion of guided missiles and hypersonic 
aircraft in teiiipcraturcs now consiilcrcii 
cxtrcniolv difficult or impossible is 
promised by the new lubricating 
method, called "protective atmospbcrc 
lubrication- Oils and grease^ no« in 
use limit beating operating tcnrpcia- 
turcs to about 5001''. 

Ibc project was described in a piper 
entitled “Protective Atmospbete fot 
High-Temperature Bearing Operation” 
by C. II. bailer, Stanlei- §. Sotem and 
A. C. Cattanco which was read by 
Dr. Cattanco before an annua! meet- 
ing of the Society of .\iitomoti' e Engi- 
neers at Detroit. \\'otk was done under 
,Air Force contract at the Shell Devel- 
opment Co.'s laboriitories at Fmerv- 
ville. Calif. 

Ime.stigation was based on the 
tlieory that there is no mctallutgical 
reason whv roller beatings made of tool 
steel cannot operate satisfactorilv at 
temiHraturcs up to at least l.OOOF. 
Di. Caftaneo csplained thiit there are 
manv eamples in indirstiy of steel toll- 
ing successfully on steel without oil- 
miFably a railto.ul "•heel rolling on its 

Tests carried out on the cantilever 
end of a 10.000 rpm. spindle with an 


electrieailv-heatcd beating housing 
ptoict) that mechanical details, includ- 
ing bearing fit. alignment and cage 
balance, were cxtrcmch impottant. 
Consistent test tcsulfs also demanded 
a "break-in” of bearings by operation 
with oil lubrication before test runs. 

Be.iring breakdowns, it was learned, 
were caused by iron oside which 
formed during the drv operation and 
acted as an abrasive. This problem 
was solved bv the addition of a small 
amount of hvdrocatbon vapor to the 
air, attracting the oxvgcn before it 
conk! attack tlie bearing surfaces. Tliis 
permitted test rims of several hours 
before bearing failures occurred. 

W hen failure did occur, it was the 
result of scufling, or metal pickup, on 
the rubbing surfaces of the cmo. In 
conventional lubrication, scuffing is 
prevented by use of “extreme pressure" 
additives wbicli allov with metal to 
provide a lubricating surface. It was 
toimd that if such additives were used 
during the 'break-in" period and were 
then added in vapor fonn with the 
hydrocarbon vapor, a lubricating 61m 
developed on the rubbing surfaces of 
the cage and tolling elements. "Ihis 
mcthoel ha.s Iscen used to operate bear- 
ings for 100 hr. at temperatures ap- 
proaching 1,0001-' without any evidence 
of bearing faihite. 

in regard to aircraft use. Dr. Cat- 
taneo mentioned that it was "particu- 
larly fortmiate" that )l’f. a vvitleiv used 
jet fuel, bad been found especially use- 
ful in providing the proteefivc atmos- 
phere used in the test. The fuel was 


found to contain certain resins which 
combine with “extreme pressure" addi- 
tives to form improved lubrication hlm.s 
on the bearing surfaces. 

Shell is continuing the research on 
"protective atmosphere ’ lubrication at 
Emeryville with emphasis on dehning 
optimum comhin.itions of materials 
and iiiccbanic.il conhgiinitions for use 
vvitli the new method. 

Teehnifjue Conlrols 
Titanium’s Oxygen 

Direct control of oxygen content in 
the manufacture of tifanrum alloys is 
now possible on a production basis with 
vacuimi fu.sion method oxygen analyti- 
cal techniques. 

Control of oxygen content in tita- 
nium allovs, up to now achieved by in- 
direct means such as liatdness tests and 
tensile ductility dctcnninatimis. is of 
critical iinportance if satisfactory and re- 
ptoduciblc mechanical properties and 
fabrication characteristics ate to be ob- 
tained. 

Research workers at the Tilaniiiiii 
Metals Cotp. of America developed a 
technique utilizing the platinum bath 
vacuum fusion method of oxygen dc- 
tcriniiiiition for application in the pro- 
duction of lit.inium alloys. 

Test apparatu.s consists esscntiallv of 
llirce parts; f’limacc section, evacuation 
svsteni and analytical system. The fur- 
nace is a Pyrc-x envelope wliich c.in he 
iiidiiction-beatcd to 2.-100C. It is cvacn- 
ated by two mcrcurv diffusion piimp'. 
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Breguet- Modifies Toon 

Bicgiict’s first Taon liglitwciglit fighter displays iiiudifications based on results of (light testing. Intake doors, partly open jiut behind 

tail^pe aft of the horizontal stabilizer. Second prototype, the I'auii 1002. has flovvn. and third prototype, the 1003 tLt will be powered 
bv the Bristol Orpheus 12 inste-ad of the Orpheus 3 of the earlier versions, is under construetioii. 


wliicli ncjtc vacuum and draw off g;iscs 
to be analyzed. The analytical system 
is an absoiption type, consisting of a 
collection volviinc, an absorption flask 
and a pressnie gage. 

Analvtic.il procedure involves placing 
a prcpaicel sample of titanium alloy (cut 
from the parent metal) into the plati- 
num Ixitli at 1.900C. Tlie gases are 
Ihen cxliaiistcd and pumped into tlie 
analytic.il system. Here tlie gases ate 
.inalyzcd by first measuring tlie pressure 
and then opening the absorption bulb. 

Reagents present in the absorption 
flask oxidize carbon monoxide and ab- 
sorb resultant carbon dioxide, after 
which gas pressure is again measured. 
The oxygen content of tlie alloy is a 
fuiiction of the resulting pressure dif- 
ferential, 

Rcsearcli workers conducted experi- 
ments with various titanium alloys and 
in every ease tlie recovery was found to 
be vvitliin limits of analytical precision 
and showed no erratic results. 

WHAT'S NEW 


Publicationv's Receh ed: 

Space Flight and Satellite Vehicics-by 
R. 13. Beard &r C. Rotherhani-Piib. 
Pitman Publi.sliing Corp-, 2 M'est 4ath 
Street, New York 3C, N. Y, 5J-95; 150 

pp. 

•\ survey of developments and an 
assessment of imminent developments 
in interplanetary flight. 


Reports Akailable: 

The following reports were sponsored 
by Ibe Office of Tccbnical Services. 
United States Depatlmeiit of Coni- 
mercc. Wasliington 23. D. C. 

Stainless .Steel and Titanium Sandwich 
Structures— by \V. Lewis. G. E. Faulk- 
ner and P. J- Rieppel. Titanium Metal- 
lurgical Laboratory. Battellc Memorial 
Institute fot Office of Assistant Secre- 


tary of Defense fot Rcsearcli and De- 
velopment. .August. 1957- SI. 00; 59 
pp. (PB 1210551, 

llic Physical Projierties of Titaiiiiiiii 
and Titanium .-Alloys— by W. J. Lep- 
l.owski and J. W. Holkiday. Titaniiini 
Metallurgical Laboratorv. Battellc 
Memorial Institute for Office of .Assist- 
ant Secretary of Defense for Research 
and Development- Julv. 1937- S2.25; 
87 pp. (PB 121629) 



Hving boat bull nf the Si'koisky S 62 amphibious lurbine-|K>wcrcd liclicopict is sliown in 
filial stages of construction, just prior to being inverted so tbal work can begin on the 
remainder of tbc fuselage. First Biglit of tin- S-62 (A3\ Dec. 30. p. 25) is slated fot May. 
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Alcoa crashes the heat barrier 

Alcoa Aluminum Powder 
Metallurgy Producte withstand temperatures 
up to 900°F; open up NEW weight and cost savings 


The new Alcoa* Aluminum Powder 
Metallurgy Products (APMP) open 
a whole new area of special applica- 
tions for aluminum parts in aviation 
design. Already in regular commer- 
cial production, (hey retain their 
mechanical properties even at tem- 
peratures 400' F above the thermal 
breaking point of conventional alu- 
minum alloys. This means that light- 
weight, low-cost aluminum can now 
be used in hundreds of applications 
where extremeiy high temperature 
conditions, under moderate loading, 
arc encountered. They are ideal for 
shielding applications, for example. 

Years of investigation and testing 
by Alcoa Research Laboratories led 
to the development of these fine un- 
alloyed aluminum powders, coated 


these new Alcoa alloys into your 
equipment now. Three alloys are 
available in quantity. They include 
M2S7, already being used in jet en- 
gine applications at temperatures as 
high as 900’ F, and alloys M4J0 
and M470. You can get them in ex- 
truded shapes, rod. forgings, sheet, 
foil, drawn and extruded tube, im- 
pact extrusions and fasteners. All of 
them cost less and are easier to fab- 

less steel. Also they are lighter, save 
weight, and their thermal conduc- 
tivity is much higher than either 
titanium or stainless steel. In appli- 
cations where friction is encoun- 
tered, these alloys can be anodized or 
electroplated to give an even harder 
coating and prevent moving parts 
from sticking. 

Find out how Alcoa’s amazing 
new APMP alloys can design sav- 
ings and lighter weight into your 
products. Call your local Alcoa sales 
engineer. Aluminum Company of 
America, 1800-B Alcoa Building, 
Pittsburgh 19, Pa. 


Already in use, Alcoa’s new APMP alloy M257 is giving de- 
pendable service In Pratt & Whitney Aircraft’s J7d jet engine. 
The parts shown in this exploded view were made of Alcoa’s 
APMP alloy M257 and were fabricated by Ex-Cello Corpora- 
' a the after-burner activating cylinder assembly, 


APMP alloy M237 at v 


n 600 to 900*F. Insi 


' "ALCOA THEATRE" E« 



NEW AVIATION PRODUCTS 



Coolins Effect Defection. Control 

Cooling effect detection and control 
system cools aircr.ift iind missile 
equipment bv means of ram and 
refrigerated air. Adtanfages claimed by 
the manufacturer arc; reduces engine 
power needed for refrigerating turbine, 
sensitive to both ait fcmpcrafiitc and 
airflow, and miiinfuins constant cool- 
ing effect. System consists of a cooling 
effect detector, a magnetic amplifier con- 
Irol assembly, and a warning svstem or 
actuator-salvc asscmblv. System liolds 
cooling effect below critiBil maximum 
temperatures with a variance of plus 
or minus TF, the maker states. 

Barber Colraan Co., Rockford, 111. 

Missile Synchros 

Size 11 synchros ate designed specifi- 
cally to withstand the severe environ- 
ment associated with missile applica- 
tions, Synchros arc claimed to perform 
under four major environmental condi- 
tions; corrosive, high tempcr.ituTC, vi- 
bration and shock. Housing sliafts and 



beatings arc stainless steel. Synclitos 
ate accurate to vvithin 10 deg. of elec- 
trical zero over temp, range of — 54C 
to -t- 200C. They are said to operate 
vvithin specifications after shocks of 
iOGs anti vvithstand 20Gs over a vibr.i- 
tion spectrum of 20 to 2,000 cps. 

Kcarfott Co.. Inc., Littfc Falls, N. J. 

Dry Chemical Extinguisher 

Portable firefighting unit utilizing dry 
chemicals is claimed by the maker to 
he tlie first successful application of dry 
chemical for the control of major fires. 
Originally designed for major oilfield 


fires, the unit is said to be valuable in 
combating aviation and industrial fires. 

Tank capacity is 1,500 lb. of drv 
clicmicals. Tank outlets arc at the lop 
when the equipment is idle, preventing 
the drv chemicals from dogging the 
outlets. Ill use. tlie sphere is auto- 
maticallv inverted to working position. 
Propellant for chemicals is compressed 
nitrogen. Dry chemicals arc assisted by 



anv combination of cigli tvvetting agents. 
\Vater is contained in second spherical 
tank. Side tanks have capacity of 50 
gal. 5% foam. 50 gal. of wet water and 
8S0 cu. ft. of nitrogen. Unit can be 
operated by one man, but from two to 
four operators are recommended. 

Fire Boss, Inc., 411 West Second, 
Odessa, Texas. 



Landing Gear Actuator 

Landing gear unlock actuator for 
einctgoncy use in the event of failure 
of tlic liydtaulic or pneumatic System 
utilizes a propellant cartridge to release 
uplocks. Model 145 is (lesigncd for 
botli militarv and commercial use. 
Characteristics are; weight 0.27 Ih.. 
envelope dimensions 2.5 in. x 5 in. x 1 
in., firing voltage 12 to 30 v.. firing 
current 10 amp., time to 1,000 psi. 
eight milliseconds, gas pressure and 
volume output to specifications. Unit 
may be initiated electrically or meclian- 
icnlly. 

Propcllcx Chemical Corp., P, O. Box 
187, Edwardsvillc, 111. 
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“SHORT-TO-MEDIUM HAUL”-WHAT IS IT? 

Route patterns divide into “long-haul” “medium-haui;’ and “short-haul” . . each with different 
characteristics.. -each requiring a specialized air transport to fit its needs. Short and long- 
haul characteristics and the kind of machine needed are most clearly defined. Medium-haiJ 
is between the two, and is less clearly definable. 


ROUTE DEFINITION 
(1) LONG-HAUL. ..a pattern of 
long, non-stop flights between big cities 
with big airports— generating heavy traffic. 


(2) SHORT-TO-MEDIUM 
H AU L . . . involves a varied pattern with 
many intermediate stops— with lower flying 
altitude for shorter periods— and between 
large, medium and small cities... some with 
small airports and with traffic varying from 
very heavy to very thin. 


TRANSPORT REQUIREMENT 
(1) Requires the large turbo-jet powered 
airplane, flying at high cruise speeds and 
high altitudes for long periods. 


(2} Requires a highly specialized, flexible 
machine of just the right size and carefully 
tailored to fit “short-to-medium” haul 
needs. Emphasis must be on economics 
since airline unit operating costs are inher- 
ently higher in this area. 



Since 35% to 65% of air traffic travels on “short-to-medium” haul routes, 
profit or loss on this portion of the system determines airline financial success. 


LOCKHEED 

ELECTRA... 

The Electra is the only practical air trans- 
port in the market or under development, 
explicitly designed /rotn the very start to 
fit the particular functional needs of “short- 
to-medium haul" It was designed and 
produced by the greatest team in aviation 
history; 

Aircraft ...by Lockheed (California niv.) 
Power... by General Motors (Allison niv.) 
Airline functional counsel by: 
American Airlines 
Eastern Airlines 

(among the largest, most profitable 
airlines in the world in “short-to- 
medium haul” field.) 

Sponsorship by; 

Aeronaves de Mexico 
American Airlines 
Ansett' ANA of Australia 
Braniff Airways 
Cathay-Pacific Airways 
Eastern Air Lines 
Garuda Indonesian Airways 
KLM Royal Dutch Airlines 
National Airlines 
PSA— Pacific Southwest Airlines 
Western Air Lines 
(Total of 144 Electras on order— 
for over $300,000,000) 

THIS OOTSTANDING TEAM, by employ- 
ing the most advanced aircraft and turbine 
power technology in the proper combina- 
tion for the required job in the turbine age, 
developed and produced the Electra. 


RESULTS THAT SOLVE THE 
SHORT-TO-MEDIUM HAUL 
PROBLEM FOR TODAY AND TOMORROW 

Realistic economics.' 

Profitability under today's and tomor- 
roto’s operating conditions. 

NO VNKHOWNSl 
Dependoble Passenger Appeal; 

Quiet, vibration free. Shortest elapsed 
trip time and most frequent schedules 
with all weather dependability. 

NOT JUST NOVELTY APPEAL' 
Practical Operatioixal Performance: 

For “many-stop” schedules under 
today’s air traffic control conditions. 

NO UNPLEASANT SURPRISES! 
Realistically Achievable: 

Highest utilization, shortest ground 
time with practical load factors on 
“many-stop” schedules. 

THE TOOL FITTED TO THE JOB! 


LOCKHEED AIRCRAFT CORPORATION 


« 


93 






S-58 Transfers 103 Tons in Six Honrs 


San Diego— A single Sikorsky S-58 
lielicoptcr recently spotted more tlian 
100 tons of heating and ventilating 
equipment on tlic l?-actc roof of a 
missile plant being built here for Cnn- 
vair Astronautics Divisions of General 
Dynamics Corp. 

Lifting job. svliicli requited about 70 
quarter-mile Rights, was accomplished 

Sikorsky Aircraft Division of United 
Aircraft Corp. described the task as the 


largest ever performed on a plant con- 
struction project. 

Airlift was conducted by Rotor-Aids, 
Inc-, of Ventura, Calif., operator of a 
fleet of 30 helicopters in California. 
Alaska and the Gulf of Mexico. Oper- 
ators guaranteed to position the units 
to a tolerance of less than one inch. 

Equipment was lifted to the roof of 
Convair’s new Atlas missile factory 
building, one of six major buildings 
near Montgomery Airfield which, along 



with eight smaller ones, will cost 
S-10,000,000. ^Vork was done forBosec 
& Crail Construction Co., Paramount, 
Calif,, the ht-ating and plumbing sub- 
contractor under McNeil Construction 
Co.. Los Angeles. 

Joe C. Russell, Bos-cc & Crail San 
Diego manager, said use of cranes to 
hoist the 38 heating and 36 ventilating 
units uould base necessitated roof rc- 
inforecuicnt with hcary planking, at 
higher costs in time and monos'. Cargo 
gross wciglit. which included 22 tons 
of pipe, was 206.800 lb. 

.•\irlift. much of it conducted in light 
rainfall, consisted of picking up cargo 
stockpiled on a parking lot, carrying 
it to the factory and lowering it while 
a cress' of riggers hand-jockeved the 
units into precise position. 

Heating units weighed 3,400 lb, eacli 
and consisted of hcasy-duty hot svater 
heater (373,000 Btu./hr.) and electric 
motor and fan. all mounted on sub-base. 
Units ssetc packed in a sheet metal 
housing. 

Russell said use of the helicopter 
“sased thousands of dollars and about 
four ss-ecks' time." Lifting job, accord- 
ing to R. H. Ksviatosvski, Sikorsks sales 
representatisx-, svas first airlift of this 
magnitude in connection with building 
construction. He termed job “relatively 
easy," in comparison ssith helicopter 
airlifts performed for petroleum com- 
panies in the Gulf. 
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Precision-built computer gear trains must 
have uniformly low torque and minimum 
backlash; mounting surfaces for the bearings 
should be simple to manufacture. 

Barden Precision miniature-size bearings 
have the required low torque. Their low 
eccentricity and closely controlled radial play 
assure minimum backlash. Precision flanges 
provide accurate positioning surfaces and 
permit through-boring, eliminating the need 
for housing shoulders. 

Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden's larger instrument sizes. 


Barden Precision means not only dimensional 
accuracy but performance to match the de- 
mands of the application. 

Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature, or high speed. For 
less difficult applications, the predictable per- 
formance of Barden Precision bearings can 
cut your rejection rates and teardown costs. 

Write today tor your copy of Catalog Sup- 
plement Ml which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings W O.D. and smaller. 


TH£ mMMomM CORPORATION 

41 E. Fronklin St., Danbury, Connecticut • Western office: 3850 Wilshire Bfvd., los Angeles 5, Colifomig 


SPtClFV BttOiH WtCISiM UIX BEMINCS FOt: IsniUUWIS • URCUfl (CCtSSMIES • CI1UP0T»3 ItD HECOtOESS • UtOIfNE IHt tSI) TEXTILE SPINDLES • DIKES KECISIDH IPPlICtTIONS 


Czechs Manufacture 
3-Seat Utility Plane 

Czcchoslotakia's Avia facton has put 
its rcccntly-dcvciopcd Ihttc-placc iitilitv 
aircraft into quantity production. 

Ail-mctai higli-wing inoiioplaiic, 
equipped witli a 200-lip, air-cooled 
"Praguc-Dotis B" engine, is intended 
foi agricultural, photographic, amim- 
lancc and gUder-toning work. Re.ir 
section of the cockpit canopv opens 
upward to permit loading iaige-sized 
pieces of cargo. 

Fuselage is of sciiii-monoeoquc con- 
.stniction. ^\'ing is htiicccl to the fuse- 
lage on V-shaped struts. Trailing edge, 
flaps and Icading-celge slots arc electric- 
ally operated- .Ailerons arc slotted. 
Rudder and elesators arc fabric coveted. 

Specifications are: length 28 ft., 
height 9 ft., wing span 44.6 ft., wing 
area 26J sq. ft., landing gear track 9.84 
ft-, wing loading 11.52 lb. per sq. ft. 

Empty weight is 1,837 lb., gross 
weight 3,014 lb., maximum speed 118 
mph., minimum speed 32.3 inph., 
climb 8.86 ft. per sec., takeoff distance 
over 50-ft. obstacle is 335 ft., landing 
distance o\ct 50-ft- obstacle is 453 ft., 
range is 447 mi. 

Civil Plane Exports 
Climb 179^1 in 1957 

Exports of U-S--buiIt business and 
Iitilitv aircraft weighing 6,000 lb. or 
less in 1937 totaled 1.131 units sal- 
ued at 817,372.539, an increase of 17% 
in units and 40% in dollar v olume over 
1956. Five firms: Aero Design d- Fii- 
gincctmg. Bcccli, Cessna, Piper and 
Tavlorcraft reported these totals. 

Dctailcd breakdown of 1957 sliip- 
nicnts abroad (units in parentheses): 
.Afglianistan (1), .Algeria (6), .Argentina 
(198), Australia (46), Austria (15). 
ilciglaii Congo (1), Belgium (8), Bolivia 
(4), Brazil (63), British East -Africa (6), 
Britisli Guiana (1), British West .Africa 
(1), Burma (6), Canada (136), Colum- 
bia (10). Costa Rica (S), Cuba (S), 
Ecuador (2), Ei Salvador (4), England 

(1) , F'rance (9), I'rcncli Equatorial .Af- 
rica (7). ITench West Africa (9), 
Germany (19), Guatemala (7), Hon- 
duras (§). Inia (1), Indonesia (2), 
Iiaii (7), Iraq (3), Ireland (3), Israel (5), 
Jamaica (! ), Japan (71, Laos (2), Liberia 

(2) , Libva (1), Madagascar (2), Me.xico 
(61). Morocco (5). Netherlands (3), 
New Caledonia (1). Nav Zealand (78). 
Nicaragua (17), Norwav (5), PakisFan 
(i). lAmama (2). Paraguay (6), Peru 
(6), Piiilippines (2). Portugal (2). Por- 
tugese East Africa (1), Sweden (7). 
Switzerland (23). Trinidad (I). Union 
of South Africa (38), Uruguay (94), 
Venezuela ( 1 5). .Also. .Alaska accounted 
for 75 units and Puerto Rico for nine. 


one thousand 
hours 

of commutation 
and PDM coding with CEC’s 

NEW PLEXICODER 



The revolutionary Type 40-101 PLEXICODER 
commutates signals from up to 90 transducers 
at 1 1 2.5 samples per second and converts them 
into duration-modulated pulses suitable 
for telemetering or magnetic -tape recording. 
The PLEXICODER accepts single or double- 
ended. positive or negative, low-level inputs 
from strain gages and thermocouples. 

Galvanometers (with inherent flilering 
characteristics) and an optical system replace 
rotating wiper-arm assemblies and complex 
electronic circuitry. Operating modes can 
be changed c.T.sily with adapter plugs. 
Over-all system accuracy is I%. Maintenance 
in the field is accomplished without return to 
the factorv . . . service-free life is a nominal 
1000 hours. The PLEXICODER weighs 45 lbs., 
measures 2,5" high by 8!i " in diameter. 
De.signed for flight-test instrumentation for 
missiles, rockets, or manned aircraft . . . ideal 
for engine lest stands, telemetering systems, 
and ground-bused dala-handling systems. 
Call your nearest CEC sales and service olfice, 
or write for Bulletin 1599-XI. 


0 


Transducer Division 

Consolidated 



Electrodynamics 

300 Nonh Sierra Mmire Villa. PawHeaa. California 
DECOCXIZeS lEAOEIi IN GALVANOMETERS • TELEMETRY 
PRESSURE AND VIBRATION INSTRUMENTATION 


AVIATION WEEK, 


7, 1958 



Holley 
engine 
controls 
selected for 
JT4 engines 
on America’s 
first jet 
airliner 


Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 13 1 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America's latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-ail weight. 
Holley Carburetor Company, work- 

For military appltcations, the Holley 
main^fue^ control (rightl^U a companion 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 


governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 



PRIVATE LINES 


Production of new Piper Comanche 
all-metal business plane (AW Nov. 11, 
p. 100) is building up; company de- 
hseted 26 Coraanehes in Jamiaiv. is 
scheduling 35 for next month. 

Cessna has been awarded an addi- 
tional contract for its L-27.A light twin 
(Model 310) by the Air Force totaling 
mote than S4.5 million. Deliveries 
under this contract begin in May. 
Award follows receipt of an additional 
contract for futthcr T-37A hvin-jet 
trainers totaling more than SIO million, 
extending production on this airplane 
well into 1959. 

Management, sales, advertising, pub- 
licity and promotion techniques especi- 
ally designed to increase flight school 
opwrator’s business is being offered by . 
National Assn, of flight Schools, Min- 
neapolis, Minn. Organiaation plans tn 
develop an annual convention featur- 
ing panel discussions of interest to 
school operators. 

Approximately $3.5 million worth of 
spares for T-34B Mentor trainer have 
been ordered from Beech by the Navy. 
Beech estimates that sales of spates and 
other support items for its military and 
civil aircraft will exceed S16 nrillion 
during Fiscal 1938. 

"Admission of Aircraft to Canada” 
is pockcfsisc 19 pp. booklet ptosiding 
important information for private and 
business pilots planning to cross the 
border. Provided arc flight plane te- 
quiicmcnts, landing and departure 
formalities, air navigation aids listing. 
,ind list of all airports and customs 
ctfices. .3 reference map shows ureas 
for which ait navigation charts are 
available. Write; Canadian Gosern- 
ment Travel Bureau, Ottawa, Canada. 
Booklet is gratis. 

Lycoming and German Bayrisclie 
Motorenvserke (BMW') Triebwerkau 
GmbH., Munich-.AIlach. has signed 
agreement under which BMW' will pro- 
duce Lycoming CO480 piston engine 
and handle sales and service of the U. S. 
povverplants used in Cctmau)'. 

Letter contract coveting 5600,000 in 
military aircraft maintenance has been 
received by Aircraft Engineering & 
Maintenance Co., Oakland, Calif., from 
US.M'. Contract covers modification of 
a fleet of M.\TS-opcrafed Douglas 
C-124 Globemastcrs, will require bit- 
ing of 200 additional employes during 
the next six months. .Aemco will liandle 
project ill a new hangar under lease. 
Firm recently completed processing of 
3,036 USAF T-53A jet trainers. 



Comeback for Culver Lightplane 

Modenii/ed version of two-place Culver lightplane, in producHon bv Superior Aircraft 
Ca, Culver Crty, Calif,, is shown undergoing flight tests on West Coast Powered bv 
9S.hp. Continental, the new Satellite, as it has been reiiaincd by Superior, shows a 130- 
mph. cruise speed and range of 750 mi. Useful load is stated to be 572 lb. Construction 
is vvood. with reinforced plastic outer skin. Superior reports it has tlie first 45 Satellites on 
the production line, uith 15 nearly completed. Basic price is S6.720. Powered landing 

iiectcd flap and stabfliaer providing for trim adjustment when flaps are lowered. 
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To keep informed of fast paced missile developments SUBSCRIBE NOW TO . . . 

Missile Engineering 



A flftUTEttY RCVIEtf QF THE MOST S 
'ISSOlittTEm FROIM^AB ISSUE$4)F AWATMH WEEK. 

IffiSIU ENCINEERING i$ pul)!ish^l] in response to the mMty r«4ii««ts 
iron) lw]rMgiReerin 2 'mins£ement men in the mtiltery antf industiy. 

Their orders for reprints of missile articles was so great that since 
19S8 the most onpoitant technical developments have been combined quarteily 
into a hindy reference souree-MISStLE ENG1KEER1KG. Ibis 
vital service contains all the important missile developments as reported 
by the largest full-time edilotial staff m aviation publishing— AVIATION WEEK'S 
thirty two graduate enpneers and aviation specialists. 

AVIATION WEEK has demonstrated leadership In reporting missile technical advances and 
wrtt continue to oipand and intensify its weekly coverage of this and other 
important new technologies. 

Subscriptions are now open for a limited period. Engineering-management men and 
companies directly concerned with missile programs are Invited to subscribe. MISSILE ENGINEERING 
is published foiii limes a year, at one dollar per copy or throe dollars per year. 


MISSILE ENGINEERING, 330 West 42 St., N. Y. C. 36 

Please send me Missile Engineering for one year Pour quarterly issues) at $3. 
jOulside U.S., $41 1 understand my subsetiption wilf start with the issue of April, 1958, 






Publisher reserves right to close subscription 
list when demand for copies exceeds supply. 

□ Payment enclosed □ Bill me later □ Bill company 


r- 



Missile Engineerini 

Published by AVIATION WEEK 



New Viscount Version 
Cuts Refueling Time 

London— New version of the Vis- 
count airliner, spccialiv developed for 
local senice operation, will be capable 
of a scries of up to five siiort intercity 
stiigcs of less than iOO mi. without re- 
fueling or scrsicing at transit stops, ac- 
cording to Vickers-Amistrongs Inc. 

The inamifacturcr recently released 
details of the new plane, described bv 
.VviATiON Week Oct. 14. p. 4T. 

Structural changes include a rede- 
signed interior layout and a reinforced 
wing to meet unusually low altitude 
cruising conditions of TOO mph. at 10,- 
000 ft. Engines arc to be Rolls-Royce 
Dart 506, chosen in preference to later 
and more powerful sersions. 

Deliveries of the local service Vis- 
count arc slated for mid-1959 and the 
company reports that the specification 
is aircadv "being closoiv studied" in tire 
U.S. 

The new cabin lavmit provides for 65 
passengers in a liigli densitv atninge- 
ment with Gve abreast seating, and will 
incorporate the revised cabin trim line 
developed for the 800 and SIO scries 
X'iscounts. .Aisle width is 16 in. .Ac- 
commodation for 54 passengers is pro- 
vided in a "standard" version wliicli 
scats four abreast. 

A two-crew iavout is featured in tire 
fliglit deck vvifli a sopermimcrarv scat, 
and a forward vestibule bouses the hv- 
dtauhcallv operated folding s4air stops, 
toilet and galley equipment. 

Because of the lower cruising alti- 
tude the cabin pressure differential 
drops from 6.5 psi. to 4.5 psi. giving sea 
level conditions at 10,000 h.. and 7,000 
ft, conditions at 20,000 ft. 

Reduced pressuriTation loads on the 
fuselage more than cninpensate, the 
coinp.iny claims, for the increased num- 
ber of pressuruMtion cycles incurred 
above airaaft'.v original design life. 

-At transit stops. No. 4 engine will be 
kept running to provide power for en- 
gine restarts. But inacased internal 
battery capacity is provided shovtld there 
be a requiremont to rcst.iit all engines. 
AVindmilling of propellers on Nos. 1, 
2 and 5 engines is prevented by brak- 
ing. Maximum takeoff weight is 61,500 
lb., maximum payload 11,620 lb. 

In offering a "prened airframe, en- 
|inc/svstcms combination." operational 
background is now a million hours. 'I’he 
company also points to a world-wide 
aftersales service, including over-the- 
counter spares stock and technical ad- 
vice at \Vasliiiigton which should en- 
able the aircraft to go straight into air- 
line service, "Economics oflocal sen icc 
operation." the company suggests, "will 
not pennit an extensive debugging 
period when a new aircraft enters serv- 


Belly 

Dirty smears on the wing ... oil 
drips -on the hangar floor. Looks 
bad! Most of it could have been 
prevented at overhaul, 

The overhaul manual allows a 
0.006" taper in the valve stem, and a 
minimum clearance of 0.0045" be- 
tween stem and guide. Maximum ac- 
ceptable clearance is 0.0105”. But— 
if you get it— you’ll also get oil leaks. 

Here's Airwork's answer to this 
problem: First, hone the stem, re- 


Clean ! 

ducing the taper to 0.002”. Then, 
custom ream the valve guide to lit 
the stem. This holds the tolerance 
between 0.0045" and 0.0065". Re- 
.sult; no leakage. 

It takes a high level of careful 
craftsmanship to use this Airwork 
procedure. But it produces a smooth- 
er running, cleaner engine. (A 
cleaner airplane and hangar floor, 
too!) Send your next overhaul to 
Airwork. 
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Send for "Solar Advanced Technology” 

Learn how this forward-looking 
company can put its products, services 
and facilities to work for you 


CURRCNKY SOUR I 

tant atlviiiicecl n 
studies— of com 
terns for tlie mi 
for non-military 
They represent 
exciting projects 
atlvancecl eugir 
and tomorrow. 

For three dec 
has been an ack 
working with 
stiiinless alloys, 
powerful ga-s ti 
104 
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limited number of 
senior positions 
available for 


ELECTRONIC ENGINEERS 


• Weapon canirol and guidance 

• ElecUonic component and circuit design 

• Antenna and radome reiearcli end development 


a positions for top 
gnments at Boeing, 
and an opportunity to make significant contributions 
in scientific and engineering areas. Salaries are open, 
and will match the creative leadership we are seeking, 
Requirements are an M. S. or Ph. D- in electrical 
engineering or physics, with live to fifteen years of 
experience in electronics or related fields. 
Assignments within the areas outlined at the lop of 
this page include: Weapon system studies; synthesis 


of n 

effectiveness, by analysis, and with si 


t; evaluation of components and equipment by 
means of analytical and laboratory techniques, 
directing internal and Boeing-sponsored university 
research programs, and technical management. 

All are advanced assignments on long-range weapon 
system projects at Boeing. They offer you the scope 
you need to utilize your creative powers to the 
fullest. At Boeing you'll be working with outstanding 
men in your field. And you’ll have at your disposal 

instaUaUons in the industry. 


SilsSIF- 




He hdei a valid alnnun ceitilicate with 





We-t Coast Mid..4ir Crash 
May Bring Traffic Change 

Mid-air crash at night in dear 
weather at about 2,500 ft. of Militarr 
rt Service DC-6 and Nan- P2V 


patrol bomber in the congested Nor- 
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Immediate Delivery 1 

C-46A A 

$50,000.00 J 
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SEARCHLIGHT SECTION 


(NEARLY NEW) (LATE MODEL) 

DC-7BS and CONVAIR 340s 



Within the next three months Continental 
Air Lines will start taking delivery on its new fleet of 
Viscount Mark It aircraft ... making available for 
immediate delivery one Douglas DC-7B. and possibly 
several more. In addition to this, one Convair 340 
will become available for immediate delivery, with 
several more to follow. 

The DC-7Bs are practically new, having been 
put into service and flown on Chicago-Los Angeles 
route only since April, 1957. The TBs have a 
strikingly-decorated interior and are convertible on 
tracks from an 85-passenger coach, with first-class 
lounge, to a regular first-class, 64-passenger con- 


figuration, with 5-passenger lounge. Both the TBs and 
Convair 340s are RCA Radar equipped. 

The Convair 34Qs for sale are in perfect condi- 
tion. They carry 44 passengers in first-class con- 
figuration and feature integral loading ramps and 
other well-known^Convair ^efficiency features. One 

available in the near future. Ail planes for sale 
Include spare engines. 

For full specifications, prices and other infor- 
mation, phone, wire, or write to Richard G. Schorling, 
Director of Purchasing and Property. 
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CHICAGO. 11—520 N 


CINCINNATI, 37—2005 Seymour ! 


CLEVELAND, 13— 

1164 lllumlnoting bldg. 

superior 1-7000 


105 ANGELES, 17 — 1125 W. 6 St. 

MAdison 6-9351 

t VOSK, 36—500 Fifth Ave. 

Oxford 5-5959 

R. OBENOUR 

PHILADELPHIA, 3— 17th & Sonioir St. 

PMeohovie 6-0670 
H. BOZARTH 


SAN FRANCISCO, 4—68 Post St. 

OOuglos 2-4600 
W. WO015T0N 


NOr/cf 

TWIN BONANZA E-50 


An f 

Investment • 

Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 
"Searchlight” advertis- 
ers almost invariably 
report prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advertise- 
ment TODAY. 

Addnss 

Classified Advertising Division 

AVIATION WEEK 

P. O. BOX 12 
NEW YORK 36, NEW YORK 
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missile 

served by 

taiior-made 400-cycle 
ground power unit 
met Convair's tough requirements 


Used for pre-flight calibration of the Atlas electrical 
syateins, Leach's 400-cycle unit met all of Convair's 
spenficatk>n$...perfonned asoneof the must success- 
ful piecesof test etjuipinem usedinthisUSAFproject. 
The unit operates in parallel with the missiles power 
system. Frequency regulation is ±0.2^. With shock 
load equal to une-ihird of rated output, frequency 
n: covers to ± 0^1% in 0.15 seconds. Voltage r^ii lat ion 
is with re- 

M time at 0.30 

I ^ seconds. The unit 
• ” V H if prides remote 

* ff ■ i| regulation. 


'corporation 






MISSILE CAPABILITIES 

• Engine Controls 

• Instrumentation 

• Ground Checkout Equipment 

• Infrared Devices 

• Guidance and Autopilot Subsystems 

• Production Test Equipment 

• Complete Qualification 
and Environmental Facilities 

• Rotating and Magnetic Components 

• Vacuum Film Techniques 




SUBSYSTEMS GROUP • COMPONENTS GROUP 

GENERAL OFFICES: 12500 AVIATION BOULEVARD. HAWTHORNE. CALIFORNIA 


of SMI ore ovoi/ob/e in Conodo and ihroughoui fhe world through Servomechoniims Limited, Toronto 15, 


"Moving upstairs" through the application of the 
same sound principles which have made 
Servomechanisms, Inc. a leading supplier of avionic 
equipment for modern-day manned aircraft, 

SMI is today successfully meeting the challenges 
in the equally complex field of missile 
systems. Major design and production projects 
by SMI have resulted In a family of 
advanced products for both airborne and . — 
ground support missile requirements. 

The same high standards of reliability and 
maintainability inherent in SMI 
Mechatronic Design Philosophy of packaged 
modules developed for manned aircraft 
have been successfully duplicated 
for missile applications. 


We would welcome the 
opportunity to work with you 
on your missile probtems. 


